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Economic Aspects of Contagious Abortion 
in a Dairy Herd 
DEPARTMENT OF DAIRY HUSBANDRY 1 
Disease enforces a toll against the livestock raiser that 
always reduces his profits and may even wipe out his invest-
ment Healthy herds are essential for efficiency of produc-
tion The loss, therefore, that may result from a contagious 
or infectious disease is measured by the lowered efficiency 
of the herd as well as by the deaths which it causes. The 
premature birth of calves, abortion, may have several causes. 
Experience of animal pathologists, however, has indicated 
that while there may be several causes for premature births, 
by far the most common is the disease called infectious or 
contagious abortion and caused by a micro-organism, Bacillus 
abortus Bang. While other causes may result in abortion, 
it is always safe to blame that bacillus and treat the disorder 
as infectious. 
A dairy herd differs from a beef herd in that there are two 
sources of income from the former as compared with one 
from the latter. Milk or one of its derivatives is the chief 
source of income from the dairy herd, with the sale of ani-
mals secondary, while a beef herd depends entirely for its 
income upon the sale of cattle. Both are affected by irregular 
breeding habits of the cows, the beef herd suffering the more 
since the loss of calves reduces its only source of income. In 
the case of the dairy herd, the milk production is affected by 
irregular breeding but it is not entirely eliminated. 
The object of this study is to present the measurable losses 
due to abortion in a dairy herd of high-producing ability 
over a period of approximately one-third of a century. The 
records available provide a rather complete history of what 
has taken place. In order to set up a standard of measure-
ment, certain normal averages have been established. The 
methods of setting up the averages are presented in some 
detail. In establishing these standards no value has been 
assigned to the items of cost of production, such as labor, 
feed , and interest on investment. 
The expelling of a fetus before the expiration of normal 
pregnancy is ordinarily called an abortion. In this study, 
any cow that calved before the 265th day of pregnancy is 
1 The data presented in t h e bulletin have been c ollected from t he herd records 
kept by the Department of Dairy Husbandry s ince the herd was established Dur-
ing this time the department has been under the direction of A. L . Haecker, J. H . 
Frandsen, and H . P. Davis , respectively. 
The data were assembled by R. F. Morgan a nd presented to the Graduate College
as a Master's degree thesi s. They were revised for publication by H . P. Davis and 
R. F . Morgan. 
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considered as having aborted, even tho the calf lived. The 
dropping of a dead calf, even tho it was carried the normal 
length of gestation, is considered as an abortion only if the 
cow retained her placenta or afterbirth after calving. 
The micro-organism, Bacillus abortus Bang, confines itself 
largely to the organs of reproduction. The disease has been 
known since 1567, · when Mascall, quoted by Hutyra and 
Marek ( 3), called attention to it; it is found in the temperate 
zone as well as in the tropics ; and apparently it has appeared 
in all par ts of the world. At one time it was thought that the 
disease had a serious effect upon human beings in the tropics, 
and some medical authorities at present are trying to establish 
a connection between contagious abortion in livestock and 
undulant fever in human beings. In general the economic 
effect of contagious abortion has been greatest upon cattle, 
sheep, goats, hogs, and horses, since those are the animals 
of greatest economic importance to man. Only during the 
last three decades has there been much effort to control or 
discover a cure for this disease. While many remedies have 
been proposed, animal pathologists agree that so far there 
has been developed no effective cure. 
Bacillus abortus Bang was isolated and first described by 
Dr. Bernard Bang (1) of Denmark, in 1897. While any micro-
organism that causes inflammation of the tissues of the genital 
organs or of the membranes surrounding the fetus may cause 
an abortion, the Bang bacillus is undoubtedly the most com-
mon cause. In addition to premature birth, the presence of 
the disease in a cow may be indicated by her giving birth to 
a weak, sickly calf, by the retention of the placenta or after-
birth at calving, by a discharge from the genital organs fol- • 
lowing parturition, and by delayed conception or eventual fail-
ure .to conceive. Accidents, while possible, are not so likely 
a cause of abortion. The agglutination test as applied to the 
dairy herd at the University has indicated a strong infection 
in recent years, and while definite serological data are lack-
ing for the early years, the evidence pointing toward an infec-
tion of contagious abortion is very strong. 
REVIEW OF LITERATURE 
Much has been written about contagious abortion, but the 
literature dealing with the economic side of the problem is 
very meagre. A few writers have listed figures about the 
prevalence of abortion, and much has been written regard-
ing so-called cures for the disease. Figures covering any con-
siderable area which might indicate its prevalence are not 
available. Zwick and Zeller (9) have shown the occurrence 
during the months of pregnancy. White (7) and his associates 
CONTAGIOUS ABORTION IN A DAIRY HERD 5 
at Connecticut have made a study of the financial loss caused 
.by contagious abortion in the college herd in animals react-
ing to the agglutination test. Their reacting cows gave a 
return of $44.01 less per cow per year over feed cost than 
nonreacting animals. Their figures take into account milk 
losses, calf losses, and depreciation in the value of the animals 
as determined by actual sales. The study covers eleven years 
and during that time the reacting and nonreacting animals 
were together. The report from Connecticut also brings out 
the fact that when the losses from premature calving (the 
calf itself) and from the subsequent subnormal lactation were 
included, the actual loss per cow greatly exceeded $44.01. 
The lifetime abortion rate among reactors was found to be 
26.2 per cent and the number of abortions per cow a little 
over one per cent during the average four-year period that 
she remained in the herd. In the Connecticut studies calves 
dropped prior to the 265th day were considered as aborted. 
Barnes (2) states that when 10 per cent of the herd aborts, 
the equivalent of the whole herd is lost every four years. 
He further places the loss from abortion in Pennsylvania at 
$5,000,000 annually. Thompson ( 6) reports that his reacting 
Guernsey herd, kept separate from the noninfected herd, pro-
duced milk at a cost of 16.8 cents a quart as compared with 
10.4 cents per quart for the free herd. Newson and Cross ( 4) 
report abortion segregation results at the Colorado Agricul-
tural College for dairy and beef herds. According to their 
report it required ten and one-half months to eliminate the 
disease from the beef herd in which 16 animals, or 43 per 
cent of the original herd, were removed as reactors. A loss 
of $92.38 per head was the estimated sacrifice in depreciation. 
Eighteen and one-half months were required for complete 
eradication in the dairy herd after reactors were first 
removed. Fifteen cows, or 34 per cent of the original herd, 
were sacrificed at a loss of $70.55 per reacting animal. In 
these instances, the high depreciation was due to the slaugh-
tering of all reactors. The premature calvings previously 
had ranged from zero to 17 per cent in the beef herd, and 
from zero to 23 per cent in the dairy herd, during the years 
1917 to 1926 inclusive, and in both herds conception was 
delayed and this caused a considerable loss. Sims and Miller 
(5) reported the milk production for two years of a herd 
divided into separate reacting and nonreacting groups. The 
reacting herd averaged 4,544 pounds of milk per cow in 1923 
and 3,262 pounds per cow in 1924, while the negative herd 
averaged 7,343 pounds of milk per cow in 1923 and 6,291 
pounds in 1924. There was no statement of financial losses, 
except that the reacting herd was discontinued at the end of 
the second year because of heavy loss. 
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HISTORY OF THE HERD 
The data for this study are the records covering the period 
from October, 1896, to January 1, 1929. The herd was 
started in 1896 with the purchase of one purebred and eleven 
grade Jersey cows. In March, 1897, one purebred Holstein 
cow was purchased. Dairy Shorthorns were added to the 
herd in 1902 and were continued until 1919. Purebred Ayr-
shires were added in 1907 and a year later Guernseys were 
added. Both these breeds, together with Holsteins and 
Jerseys, have been continued and at present the herd con-
sists of purebred animals of those breeds, all grade animals 
having been disposed of in 1919. In the early years the prac-
tice of taking outside cows into the herd and running them 
on official tests for production was followed, and University 
bulls served outside cows until 1921. The general policy has 
been to develop the herd from animals bred and raised on 
the University farm and hence comparatively few females 
have been purchased. Many of the sires have also been bred 
by the University. 
While there have been some changes, the general plan of 
herd management has been quite uniform. Efforts have been 
made to have cows freshen each year or just enough over a 
year to allow for a 365-day record. The milk from each cow 
has been recorded for each milking in pounds and tenths since 
1896 and from that time until 1908 the fat test of the milk 
has been determined by means of the Babcock test applied 
to a three-day composite sample taken every week. Since 
1908 the butterfat test has been conducted under the advanced 
registry rules, with each milking for the one- or two-day 
period tested in duplicate by the -Babcock test. The average 
for the period of testing has been used as the butterfat per-
centage for the month. The weights of every animal in the 
herd were taken weekly for the first seven years and in later 
years animals have been weighed on either one day or on three 
successive days in the middle of the month. 
Since the dairy herd was established in 1896, the necessary 
records concerning management have been carefully kept. 
Practically all the daily milk weights and butterfat tests have 
been preserved. Breeding records showing the date of 
service, date of birth, sex, and name of sire as well as the 
name of the animal served have been maintained. The data 
with reference to whether calving was normal or abnormal 
are available and records of the disposal of animals are quite 
complete. 
It has been the practice to have the animals out of doors 
as much as possible. Usually the milking cows have been 
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inside only for milking and feeding except during stormy 
weather. As much as practicable the cows have received their 
hay from racks in the yard or open sheds. Grain and silage 
have been fed in the barn, and the quantities fed either 
measured or weighed. During the summer, pasture has been 
the main feed until the hot, dry weather necessitated a sup-
plementary feed. The roughages used have been alfalfa hay 
and corn silage with occasionally some other hay used to a 
limited extent. The grain mixtures have necessarily varied in 
composition, but corn, o.ats, and bran have been the founda-
tion ingredients with other concentrates such as linseed oil 
meal, cottonseed meal, gluten meal, gluten feed and other 
high protein concentrates added to make up a balanced ration. 
Usually the market price of feeds has been an important 
determining factor as to the grain mixture. The grain has 
been fed in proportion to the quantity of milk produced and 
according to the ability of the cows to produce. In general, 
one pound of grain for each three pounds of milk has been 
the rule, with hay and silage fed in liberal quantities. 
In an effort to keep the' herd in a healthy condition tuber-
culin testing has been carried on regularly and all reacting 
animals have been disposed of promptly. All animals added 
to the herd, at least in recent years, have been tested for 
tuberculosis before being admitted. While abortion has been 
present since the early years, no serological tests for the 
disease were made until 1921. After the first tests were 
made in that year, serological tests were discontinued until 
1927 because of crowded housing conditions and the impos-
sibility of separating infected from non-infected animals. In 
September, 1927, a definite program was established for test-
ing every animal in the herd for contagious abortion by 
using the agglutination test regularly. The dilutions used 
varied from 1 in 25 to 1 in 500, depending upon the conditions, 
but in general animals have been considered positive if they 
reacted to the 1-in-50 dilution. Beginning in 1927 two separ-
ate herds have been maintained, based on the reaction of the 
animals to the agglutination tests. The positive herd is kept 
in a separate barn with adjoining lots. These are separated 
from the other lots by means of two fences placed four feet 
apart and special care is taken to see that there is no drain-
age from the positive to the negative lots. Separate equip-
ment is used in the positive barn, but the same men take cate 
of both herds. 
The number of milkings per day has varied for different 
animals; in the early years twice-a-day milking was practiced, 
but in recent years many cows have been milked three or four 
times daily, depending upon their production. This prac-
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tice has undoubtedly had an effect on the increased produc-
tion shown in the later years. 
During the 32 years only three men have had charge of the 
Dairy Husbandry Department: A. L. Haecker from 1896 to 
1911, J. H. Frandsen from 1911 to 1921, and H. P. Davis 
from 1921 to date. Various herdsmen have had the direct 
care of the herd, but a very uniform system of management 
has prevailed during the entire period. 
ECONOMIC IMPORTANCE OF ABORTION 
OCCURRENCE OF ABORTION 
The data indicate that the first abortion in the herd 
occurred in 1898 and with the exception of two years, 1904 
and 1905, there have been abortions every year since. There 
is no definite evidence that in the early years the abortions 
were caused by Bacillus abortus Bang, but in recent years 
the blood test has indicated that the abortions were caused 
TABLE 1.-Record of calvings-1896-1928 
Cows T otal Normal Living Living 
Year in herd calvings calvings Abortions Abortions males females 
Av. no. Number Number Number Per cent Number Number 
1896. 
······· 
9.00 9 9 0 0 3 6 
1897 .... .... 9.57 7 7 0 0 4 3 
1898 ... ..... 11.58 14 13 1 7.14 7 6 
1899 .. .. .. 14.54 20 15 5 25.00 8 7 
1900 .-. .. ... 16.08 12 7 5 41.66 5 2 
1901. .. 
··· · · 
10.25 14 13 1 7.14 7 6 
1902 . .. . . ... 17.00 17 161 .1 5.88 9 6 
1903 ........ 21.17 24 20 4 16.66 11 9 
1904 ........ 25.96 29 29 0 0 15 14 
1905 . . .. •.. 29.33 28 282 0 0 14 15 
1906 . .. . . . .. 32.96 29 232 6 20.69 11 13 
1907 .. .... 37.00 32 29 3 9.37 16 13 
1908 ...... 4°.92 46 431 3 6.52 18 24 
1909 ........ 36.88 42 38 4 9.53 23 15 
1910 ... .... . 39.50 42 40 2 4.76 26 14 
1911 .... . . . 41.13. 42 361 6 14.28 20 16 
1912. 
·· · · ·· · 
43.17 33 . 27 6 18.18 13 14 
1913. 
······ 
46.21 41 39 2 4.87 24 15 
1914 . .. .... 41.92 37 282 9 24.32 17 12 
1915 ... . .. . 46.00 45 39 6 3 3 13.33 23 16 
1916 ... .. . . . 44.71 44 39 51 · 11.11 22 18 
1917 ... 
··· · · 
54.04 42 401 22 2 4.76 21 20 
1918 ... .. . .. 53.96 52 46 6 11.53 28 18 
1919 ... 52.50 45 40" 5 11.11 25 17 
1920 . . .. . .. . 51.67 52 37 15' 28.84 21 16 
1921. ... .... 52.83 48 381 10; 20.83 19 18 
1922 
··· ·· ·· 
53.46 48 362 12' 25.00 20 17 
1923 ... ..... 52.00 42 33 9» 21.43 15 18 
1924 ... 
··· · · 
53.46 53 402 13 24.52 19 22 
1925 ... .. .. . 54.88 58 492 9 15.51 22 28 
1926 .... . . . . 59.58 63 57 6 9.52 33 24 
1927 .... .. 54.10 61 49 12 19.67 25 24 
1928 ...... . . 59.04 64 522 12" 18.75 25 30 
33-year total. .. . . ... . . . 1235 1055 180 i4i57 569 495 33-year average ... . . ... 37.42 31.97 5.45 17.24 15.00 
33-year total calves born 1254 1066 188 ·· · · · ..... 
·· ··· 
-M ales = 53.48 F emales = 46.52%. Twins = 1_9; normal - 11; aborted = 8. T wms 1.54 % 
of all calvings. Aborting cows = 136 or 1.32 abortions per cow. Three aborted calves lived; 
five normal calves were of unknown sex. · 
Sex of one normal calf unknown. Twins normal. Twins aborted. 
Twins aborted-one lived. one abortion lived. 
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by that organism. The record of the calvings of the herd 
by years and the data with reference to the average number 
of cows in the herd, total number of calvings, of normal 
calvings, of abortions, percentage of abortions, and number 
of living males and females, are presented in Table 1. 
Abortion by years.-During 32 years and three months, 
1,235 calvings occurred among five breeds of cattle. Of 
the total number of calvings there were 19 sets of twins, 
which gives a total of 1,254 calves born. The percentage of 
twins to all calvings was 1.54 per cent, which is believed to 
be about the normal rate for cattle. Five normal calves were 
born for which no record of sex was available and the sex 
is given for a number of the calves that were aborted. An 
interesting feature of Table 1 is the proportion of males to 
females. In general, it has been supposed that there is 
approximately an even proportion between the sexes for 
cattle. Our data would indicate that this is not true. In the 
University herd a total of 569 males and 495 females were 
born. Stated in percentage this represents 53.48 per cent 
males and 46.52 per cent females or stated as a pr opor tion an 
approximate ratio of 8 males to 7 females. During the 
period there were 180 abortions representing 136 cows or 
1.32 abortions per cow. This table quite clearly indicates 
that, even under conditions of good manageme.nt, abortion, 
once it enters the herd, will continue with a tendency to in-
crease until satisfactory methods are taken to eliminate the 
disease. 
b 
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The trend of abortion is best illustrated in a series of 
graphs. Graph 1 illustrates the great variation in percent-
age of abortion from year to year, and shows sharp rises 
and declines. There is some indication of periodicity in the 
number of abortions and this trend may be considered as 
strong evidence that the abortions were caused by disease 
and were not accidental. It might be supposed that the abor-
tion rate would not increase with the increase in number of 
animals in the herd. The graphs indicate, however, that as 
the herd has increased in size there has also been a general 
increase in the percentage of abortion. The 180 abortions 
represent 14.57 per cent of the 1,235 calvings. In studying 
the general trend of abortion it can be seen that the percent-
age has increased slowly and steadily. In Graph 1 the in-
crease in the slope of the regression line is approximately 20 
per cent. Graph 2 illustrates the percentage of abortion as 
expressed in 3-year moving averages and shows more clearly 
the upward trend of abortion in the herd. Graph 3 illus-
trates the percentage of abortion as shown in 5-year moving 
averages and in this graph the slope of the regression line 
is approximately 40 per cent, indicating that the disease has 
increased. In other words, abortion once in the herd does 
not die out but tends to increase steadily up to a certain 
definite percentage as yet undetermined. 
Occurrence of abortion by breeds at different ages.-It 
has been asserted that certain breeds are more susceptible 
to abortion than others. In order to present our available 
data, tables have been prepared showing the total calvings, 
normal calvings, and the aborting cows that had aborted the 
previous year by breeds and the averages at different ages. 
While of course the numbers represented are limited, there 
is a reasonably close agreement in the abortion percentage 
for the same age for the different breeds and for the grades. 
The grade cows have an abortion percentage of 10.92, the 
Holsteins 14.77, the Jerseys 15.32, the Ayrshires 13.27, and 
the Guernseys 19.15. The variation from the herd average of 
14.57 per cent is very small considering the number of cattle 
represented. It would seem, therefore, that the resistance of 
animals of the different breeds to abortion when kept under 
like environmental conditions is approximately equal. This 
material is presented in tabular form in Tables 2 and 3. 
Excepting Holsteins and grades, there were more abortions 
from two-year-old cows than from cows of any other age. 
Among Holsteins there were three more abortions for three-
year-old cows than for two-year-old cows. Since the num-
ber of cows calving at two years of age was much greater 
than the number of cows calving at three years or older the 
TABLE 2.-0ccurrence of abortion by breeds at different ages; comparison of normal calvings 
with total calvings; abortion percentage of total calvings 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Age of cow yrs. yrs. yrs. yrs. yrs. yrs. y rs. yrs. yrs. yrs. yrs. yrs. y rs. yrs . yrs . y r s. yrs. y rs. Total 
--
------- -------- ---
--- ---
- --
---
------------------ - - -
Calvings total no. 106 74 54 49 48 32 29 21 11 9 6 2 3 1 0 1 0 1 447 
------
- --
--- ------
---
------
--------------
----
---
Normal calvings 
z number. 91 56 51 42 39 28 25 19 11 8 4 2 3 0 0 1 0 1 381 
~ ------------------------------------------------
Es Aborting cows that 
~ aborted previous 
0 year .......... QI 4 0 1 21 1 1 0 0 0 0 0 0 0 0 0 0 0 . . ... 
~ ------------------------------------- - - ---------Abortions no .. . .. 15 18 3 7 9 4 4 2 0 1 2 0 0 1 0 0 0 0 66 
---
---
--------- ------------
----------
--------------
Abortions per cent 14.15 24.32 5.56 14.29 18.75 12.50 13.79 9.52 0 11.11 33.33 0 0 100.00 0 0 0 0 14.77 
--------------- - --
---------------
-------
----
-------
Calvings total no. 115 67 53 41 29 24 19 17 14 11 4 3 1 398 
------ - - - ---------------------------- - ------ - -
--· 
---
Normal calvings 
number ... . .... 98 52 44 39 25 17 17 13 13 11 4 3 1 337 
>< --------------- ------------ - -----------------------
"'1 Aborting cows that r/J p:: aborted previous 
"'1 year ... ....... Ql 1 41 0 1 0 0 2 1 0 0 0 0 . ... . 
..... 
------ ------
---
------------
---
-----------
-------
Abortions no . . . . . . 17 15 9 2 4 7 2 4 1 0 0 0 0 61 
---
---------
---
------
----------------------
--
---
Abortions per cent 14.78 22.38 16.98 4.88 13 .79 29.17 10.52 23.52 7.14 0 0 0 0 15.32 
------------------------
------
----
---
- -
--
-------
Calvings total no. 33 17 15 9 9 6 4 5 5 4 3 2 0 1 113 
---
--- - - -
---
---
------
---------
--
---------
-------
"'1 Normal calvings 9 3 3 3 98 number ..... 27 15 14 7 5 4 5 2 0 l p:: 
------------------------------------------------s Aborting cows that 
r/J aborted previous p:: 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
>< year ..... ...... 
< --------------- - ----------- - ------ - -------------Abortions no .. .... 6 2 1 0 2 1 0 0 2 1 0 0 0 0 15 
------------------
---
------- --
--- - --------------
Abortions per cent 18.18 11 .76 6.66 0 22.22 16.66 0 0 40.00 25 .00 0 0 0 0 13.2'1 
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TABLE 2.-(Continued) 
2 3 4 5 6 7 8 9 10 11 
Age of cow yrs, yrs. yrs. yrs. yrs. yrs . yrs. yrs. yrs. y rs. 
- - -
Calvings total no. 31 13 10 8 8 7 1 5 1 2 
------------
---
------------
:,. Normal calvings 
r,i number .... . .. 21 12 8 6 7 6 4 5 l 1 
Ul ---------------------------
z Aborting cows that 
~ aborted previous 
r,i year ........... 0 1 0 1 1 0 0 0 0 0 ::, 
---------- - - ---------------c., Abortions no . . .. .. 10 1 2 2 1 1 0 0 0 1 
--------------------------
---
Abortions per cent 32.26 7.69 20.00 25.00 12.50 14.28 0 0 0 50.00 
--
---
------ ---------
---
------
---
Calvings total no. 45 31 25 19 18 17 8 8 5 4 
---
---------------
---
------
Normal calvings 
Ul number .... . ... 41 25 24 16 15 16 7 8 4 4 
r,i ------ ---------- ----------
Q Aborting cows that 
<: aborted previous 
~ year .. . ..... . .. 0 0 0 1 1 0 0 0 0 0 
c., 
---
--- ---------
---
---
------
Abortions no .. . . .. 4 6 1 3 3 1 1 0 1 0 
---
---
--------------------
Abortions per cent 8.89 19.35 4.00 15.79 16.67 5.89 12.50 0 20.00 0 
--- ---------------
---
------
Calvings total no. 330 202 157 126 112 86 64 56 36 30 
---
-----------------
--
------
Ul Normal calvings 
Q number . ... .... 278 160 141 112 93 72 57 50 32 27 
r,i 
---
---
-----
--------------- ---
r,i Aborting cows that ~ 
~ aborted previous 
..:1 year .. . . . . . .. . . Qt I 6 41 3 51 2 1 2 1 0 
..:1 --------- -------------------
<: Abortions no .. . . .. 52 42 16 14 19 14 7 6 4 3 
------ ---
---- - - --------- -----
Abortions per cent 15.76 20.79 10.19 11.11 16.96 16.28 10.94 10.71 11.11 10.00 
1 One cow calved twice in the same year. 
12 13 14 15 16 
yrs. yrs. yrs . yrs. yrs. 
----
---- -
2 2 1 . . 
-------
-----
.. 
2 2 l 
------------
0 0 0 .. . 
-------
- ----
0 0 0 .. . . 
-----
-------
0 0 0 .. . . .. 
---
---------
2 1 .. . . . .. . . 
---
--
-------
2 1 .. .. .. 
------------
0 0 . . 
------------
0 0 .. .. . . 
-----
--
-----
0 0 . . . . 
-----
-------
17 10 5 2 0 
-----
-- - --
--
15 10 5 1 0 
---
---------
0 0 0 0 0 
---------- --
2 0 0 1 0 
------------
11.76 0 0 50.00 0 
17 18 
y r s . yrs. 
----
.. .. 
----
.. .. 
--
--
. . .. 
----
.. .. 
--- -
.. .. 
--
--
. . . . 
--
--
.. . . 
- - --
. . .. 
----
. . .. 
--
--
.. .. 
--
--
1 0 
----
1 0 
-- - -
0 0 
----
0 0 
-- - -
0 0 
19 
y rs. 
--
. . 
--
. . 
--
. . 
--
. . 
- -
.. 
--
. . 
--
. . 
--
.. 
--
. . 
--
.. 
--
1 
--
1 
--
0 
- -
0 
--
0 
Total 
---
94 
---
-
76 
---
. .. .. 
---
18 
---
19.15 
---
183 
---
163 
---
····· 
---
20 
---
10.92 
---
1235 
---
1055 
---
. .. . . 
---
180 
---
14.57 
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TABLE 3.- 0ccurrence of abortion by breeds at different ages; number of abortions and percent-
age of all abortions 
2 3 4 5 6 7 8 9 10 11 12 15 
Age of cows yrs. yrs. yrs. y rs . y rs. yrs. yrs. ~ yrs. yrs. yrs. yrs. Total 
---------
---
------
Number 15 18 3 7 9 4 4 2 0 1 2 1 66 
HOLSTEIN 
P er cent 22.73 27.27 4.55 10.61 13.64 6.06 6.06 3.03 0 1.51 3.03 1.51 100.00 
--------------------- ------------
N umber 17 15 9 2 4 7 2 4 1 0 0 0 61 
JERSEY 
P er cent 27.87 24.59 14.75 3.28 6.56 11.47 3.28 6.56 1.64 0 0 0 100.00 
- - - ------ - - - - ----- ---------- - - ---
N umber 6 2 1 0 2 1 0 0 2 1 0 0 15 
AYRSHIRE 
P er cent 40.00 13.33 6.67 0 13.33 6.67 0 0 13.33 6.67 0 0 100.00 
--- - - - --- - ------ - - --- ---- - - ---- - -
Number 10 1 2 2 1 1 0 0 0 1 0 0 18 
GUERNSEY 
P er cent 55.56 5.56 11.11 11.11 5.56 5.55 0 0 0 5.55 0 0 100.00 
- -- - - - --- --- --- - - - --- - -- - --------
N umber 4 6 1 3 3 1 1 0 1 0 0 0 20 
GRADE 
P er cent 20.00 30.00 5.00 15.00 15.00 5.00 5.00 0 5.00 0 0 0 100.00 
---------- - - --- - ------------ - - - --
Number 52 42 16 14 19 14 7 6 4 3 2 1 180 
TOTAL 
P er cent 28.89 23.33 8.89 7.78 10.55 7.78 3.89 3.33 2.22 1.67 1.11 2.56 100.00 
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CONTAGIOUS ABORTION IN A DAIRY HERD 15 
percentage of abortions as compared with calvings was the 
highest for three-year-olds. Unquestionably there was a 
higher rate of disposal for younger cows, especially those that 
aborted, so that the percentage of abortion at the older ages 
is not a true indication of what might have occurred had no 
aborting cows been sold at the younger ages. Table 2 illus-
trates the fact that there is apparently no age limit for abor-
tion. As long as the cow is in breeding condition she may 
be subject to premature calving. 
When the abortions according to breed and age are com-
pared with all abortions, as in Table 3, the pronounced occur-
rence of abortion at the younger ages is clearly shown. 
Despite the influence of the disposal of animals for various 
TABLE 4.-Recurrence of abortion 
HOLSTEIN 
Relation Q, NS Cows with 
Times aborted to ahurting two or more 
Cows total cows Total more consecutive 
aborting aborting abortions than once abortions 
Number Per cent Number Number Number 
Once only ...... . . . . ... . 30 66.67 30 
Twice only .... .. . .. ... . 10 22.22 20 10 4 
Thrice only .. .. ... . ..... 4 8.89 12 4 3 
Four times only . . ..... .. 1 2.22 4 1 1 
Total. ..... .. ...... 45 100.00 66 15 8 
JERSEY 
Onceonly . . ....... .. . . . 1+5 74.47 ~~· Twice only....... . . .. .. 10 21.28 10 7 
Thrice only .... .... .... . 2 4.25 2 2 
---- - - - -Tot al .. ... ........ . 47 100.00 12 9 
AYRSHIRE 
Onceonly .. . ... ... • .... 1~2 ___ 92-.3-0 -<~+:· ____ _ Thrice only. . . . . . . . . . . . 1 7. 70 0 
Total. .. .. .. . .. . .. . 13 100.00 0 
GUERNSEY 
Once only . . . .. . .. . .. . . ·1- --11--,-- -84-.6-2--<~~:· - - - --Thrice only .. ... . c... ... 1 7.69 Four times only . . . . . . . . . 1 7 .69 
Total.. . . . . . . . . . . . . 13 100.00 
GRADES 
Onceonly . ..... ........ 1~6 88.88 ~~· 
Twice only. .. . ... . ..... 2 __ 11_.1_2---< .· .· ___ 2 __ 
T otal.. .. .. ....... . 18 100.00 2 
ALL BREEDS 
Once only .. .. . . . . .. . . .. 104 76.48 104 
+ iii Twice only ........ . ... . 22 16.17 44 Thrice only .. . . .... . . . . . 8 5.88 24 5 Four times only .. . .. . . . 2 1.47 8 1 Total. ..... . ....... 136 100.00 180 0 19 
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reasons, the fact that 52.22 per cent of abortions occurred 
at two and three years of age is strong evidence that young 
animals are particularly susceptible. This is in accord with 
the belief of most animal pathologists that young females 
are most susceptible to abortion from the time they reach 
sexual maturity until after the first or second calf is dropped. 
Recurrence of abortion.-For a long time it has been the 
general opinion among breeders that a cow would abort once, 
twice, or possibly three times and then become immune to 
abortion. Table 4 presents the data bearing on the occurrence 
of abortion in cows of the various breeds with the combined 
totals for all breeds for the entire period. It must be re-
membered that the sale of cows for beef immediately follow-
ing abortion naturally had an effect upon the recurrence of 
abortion in the herd, so that the figures presented do not 
represent what might have happened had not such disposal 
been made. From the table it will be seen that 136 cows 
aborted a total of 180 times. Of the 22 cows aborting twice, 
13, or 59.09 per cent, had consecutive abortions. Of the 
remaining 9 which aborted twice there was a great variation 
in the time between abortions. For example, an animal that 
aborted as a two-year-old sometimes did not abort again 
until eight or ten years of age. A study of the consecutive 
abortions indicates that practically all of these occurred be-
fore the animal reached maturity. This also was observed 
in a study of the animals aborting three or four times. Of 
the 136 cows aborting, 32 aborted more than once. This 
represents 23.52 per cent of all abortions, or approximately 
one "individual in four could be expected to abort more than 
once. Doubtless the true percentage was even higher. 
Occurrence of abortion by months during pregnancy.-
In studying the occurrence of abortion during months of 
pregnancy data are presented gathered by White and his 
associates (8) at Connecticut and by Zwick and Zeller (9) in 
Germany, together with data gathered at Nebraska. These 
data are presented separately and combined in Table 5. Efforts 
have been made to arrange these data in such a way as to 
present the figures in a comparable manner. For example, 
some of the data were expressed in days of pregnancy and 
these have been changed to months for presentation in the 
table. The data on abortions during the first months of preg-
nancy indicate that some cases of abortion may occur un-
noticed. Frequently the average observer is not aware of 
such an abortion .and even under carefully controlled 
conditions it may not be observed. In the combined data it 
will be noted that most of the abortions occurred in the 
seventh month while a higher rate was reported at Connecti-
TABLE 5.-0ccurrence of abortion during months of pregnancy 
Month of pregnancy 
Source of data --
2nd 3rd 4th 5th 6th 7th 8th 
Number 2 4 8 27 22 50 43 
NEBRASKA Per cent 1.11 2.22 4.44 15.00 12.23 27.78 23.89 
Number ... . 2 8 18 64 80 96 
CONNECTICUT Per cent ... . 0.75 2.99 6.71 23.88 29.85 35.82 
Number .... 5 14 29 48 173 58 
ZWICK AND ZELLER Per cent .... 1.46 4.09 8.48 14.04 50.58 16.96 
--
COMBINATION Number 2 11 30 74 134 303 197 
ALL DATA Per cent 0.25 1.39 3.80 9.37 16.96 38.35 24.94 
9th 
24 
13.33 
..... 
.... . 
15 
. 4.39 
39 
4.94 
Total 
-----
180 
100.00 
268 
100.00 
342 
100.00 
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100.00 
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cut in the eighth month. When data from the three sources 
are combined a rather smooth curve results, which it is be-
lieved represents with considerable accuracy the actual truth. 
The lack of abortions in the ninth month in the data from 
Connecticut indicates that calvings after the 265th day of 
pregnancy were apparently not designated as abortions by 
White and his associates. Chart 1 shows in graphic form 
the combination of all data which appear in Table 5 and 
represents a total of 790 abortions. Chart 2 shows the Ne-
braska data representing all breeds in graphic form with a 
total of 180 abortions. In Charts 3, 4, 5, 6, and 7 the data 
for the different breeds of animals at Nebraska are presented 
in graphic form. Table 6 summarizes the data shown in the 
charts in tabular form. In Table 6 and in Chart 7 the Short-
horn animals were included among the grades, there being 
too small a number to allow for a separate tabulation. 
TABLE 6.-Abortions by months of pregnancy by breeds 
Mqnth of I 
pregnancy Holstein Jersey Guernsey Ayrshire Grades Total 
-
Number Number Number Number Number Number 
2nd 1 . . . . .. 1 2 
3rd 3 .. 1 4 
4th 4 . . .. 2 2 8 
5th 10 11 3 1 2 27 
6th 10 7 2 3 0 22 
7th 14 18 6 4 8 50 
8th 17 15 4 4 3 43 
9th 7 10 3 1 3 24 
Total 66 61 18 15 20 180 
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EFFECT OF ABORTION ON BREEDING EFFICIENCY 
Since a dairy herd is maintained primarily for the produc-
tion of milk and buterfat with the sale of surplus and dis-
carded animals as a secondary source of income, the sale 
prices of· dairy products and of dairy cattle are important fac-
tors affecting profit. The average production of a dairy 
herd is affected by the productive ability of the cows, the 
care and feeding, and the regularity of breeding. A cow 
TABLE 7.-Relation of abortions to calvings and to number of 
cows in milk-1897-1928 
Ratio of 
Ratio of Ratio of cows in 
abortions Cows Calvings calvings Cows milk to 
Year Abortions to in per year to cows in cows in 
calvings herd in hl,rd milk herd 
J.Vumber P er cent A. v. no . Number Per cent A v. no. P er cent 
1897 ........ 0 0 9.57 7 73.15 9.43 98.53 
1898 .. ... ... 1 7.14 11.58 14 120.90 10.91 94.21 
1899 ...... •. 5 25.00 14.54 20 137.55 12.90 88.72 
1900 . . . ... .. 5 41.66 16.08 12 74.63 10.91 67.84 
1901. .... . .. 1 7.14 10.25 14 112.00 7.74 75.51 
1902 ... ..... 1 5.88 17.00 17 100.00 15.41 90.64 
Total. .. 13 .. . .. 
iil:ii 
84 
ioil.:io Av . . . .. . 2.16 15.47 14 11.22 g5j9 
1903 ..... . . . 4 16.66 21.17 24 113.37 20.21 95.46 
1904. , ...... 0 0 25.96 29 111.71 24.21 93.25 
1905 ... . .... 0 0 29.33 28 95.47 26.73 91.13 
1906 ........ 6 20.69 32.96 29 87.99 32.21 97.72 
190'7 .. . . . ... 3 9.37 37.00 32 86.49 32.27 87.21 
1908 ... ..... 3 6.52 40.92 46 112.41 35.90 87.73 
Total. .. 16 
. ii'.5i 
188 2sj!i ili:57 Av ..... . 2.66 31.22 31.33 100.35 
1909 .. ...... 4 9.53 36.88 42 113.88 35.06 95.06 
1910. .. . .... 2 4.76 39.50 42 106.47 38.50 97.46 
1911 . .... .. . 6 14.28 41.13 42 102.12 36.55 88.86 
1912 ...... . 6 18.18 43.17 33 76.44 39.33 91.10 
1913 . ....... 2 4.87 46.21 41 88.73 38.92 84.22 
1914 ... ..... 9 24.32 41.92 37 88.26 34.48 82.25 
Total. .. 29 
i2:Z:i 
. .... 237 
. ili;'.25 37:Z:i Av ...... 4.83 41.47 39.50 sii>ii 
1915 .. . . .. . . 6 13.33 46.00 45 97.83 37.97 82.54 
1916 .. ...... 5 11.11 44.71 44 98.41 37.92 84 .81 
1917 . ... . ... 2 4.76 54.04 42 77.81 41.26 76.35 
1918 ..... . . 6 11.53 53.96 52 96.37 43.59 80.78 
1919 ........ 5 11.11 52.50 45 85.71 42.28 80.53 
1920 ........ 15 28.84 51.67 52 100.64 45.72 88.48 
Total. .. 39 
iil.92 i;o:-is 
280 
92.45 .ii.45 s2:ii Av ...... 6.50 46.66 
1921. ....... 10 20.83 52.83 48 90.86 44.40 84 .04 
1922 ....... 12 25.00 53.46 48 89.79 46.26 86.53 
1923 ...... .. 9 21.43 52.00 42 80.86 41.88 80.53 
1924 ........ 13 24.52 53.46 5~ 99.14 45.59 85.27 
1925 . ....... 9 J 5.51 54.88 58 105.69 44.83 81.68 
1926 ..... . .. 6 9.52 59.58 63 105.74 45.56 76.46 
Total. .. 59 
is.ili · · ··· 
312 . .. 
s2::io Av .. . ... 9.83 54.37 52.00 95.64 44 .75 
1927 ... ..... 12 19.67 54.10 61 112.75 47 .93 88.76 
1928 . .. .... 12 18.75 59.04 64 108.40 46.15 78.16 
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that breeds regularly and drops a normal calf each year 
represents the ideal. It is important, therefore, to measure 
the breeding efficiency of a dairy herd, and the effect of abor-
tion upon it. In this study breeding efficiency is a term used 
to describe the relationship between the percentage of abor-
tion and cows in the herd, the cows calving, and the cows 
in milk. A cow is considered as in the herd after the first 
calving. The highest breeding efficiency would be attained 
when the percentage of calving was at 100 or slightly above
the percentage of cows in milk approached 100 per cent, and 
the percentage of abortion was at zero. 
In Table 7 the herd efficiency for the University herd is 
shown by year in six-year periods, the arrangement being 
adopted in order more readily to illustrate any trends that 
might appear. It might be stated that the average number 
of cows in the herd was determined by crediting a " cow day " 
for each day the cow remained in the herd. In like manner, 
the average number of cows in milk was determined by 
tabulating "cow days." A study of the table indicates that 
there is a more or less close relationship between the per-
centage of abortion and percentage of cows calving and cows 
in milk. For example in the six-year period, 1897-1902, the 
percentage of abortion averaged 15.47, while the percentage 
of calvings was 106.30 and the percentage of cows in milk was 
85.19. In the succeeding six-year period the abortion per-
centage was 8.51, the calving percentage 100.35 and the per-
centage of cows in milk 91.57. Thus in this later period with 
the percentage of abortion slightly more than half that of 
the preceding period, there was a higher breeding efficiency. 
For the period 1909 to 1914 inclusive, the abortion percentage 
was 12.23, the calving percentage 95.25 and the percentage 
of cows in milk 89.77. The succeeding six-year period, 1915 
to 1920, showed an abortion percentage of 13.92, a calving 
percentage of 92.45, and a percentage of cows in milk of 82.11. 
It would seem that during this period other causes besides 
abortion reduced the breeding efficiency. In the period from 
1921 to 1926 the abortion percentage rose to 18.91, the calv-
ing percentage was 95.64, and the percentage of cows in milk 
82.30. As compared with the early ones, this period indicates 
quite forcibly the effect of abortion. The final two years, 
1927 and 1928, compare rather favorably with the preceding 
six- year period. In these two years a large number of cows 
were sold immediately following abortion. Unquestionably 
abortion affects, but is not the sole factor affecting, herd 
breeding efficiency. A study of the table indicates that the 
percentage of calving taken alone is not a good indicator 
of herd breeding efficiency, as a high abortion rate in a par-
ticular year will raise the calving percentage materially. 
TABLE Disposal of aborting anirnals 
BEEF 
STERILE 
BREED ANI- After 
MALS F ollowing several After Other Low 
abortion calvings aborting causes producer 
Animals aborti ng once only 
Number Number N umber Number Number Number 
30 6 2 2 2 2 
HOLSTEINS 
All other aborting cows 15 5 3 1 2 0 
Total. .. . . . . . . .. . ... 45 11 5 3 4 2 
Animals aborting once only 35 5 6 4 4 3 
JERSEYS 
All other a borting cows 12 2 1 2 1 2 
T otal. .. .. ... ... .. 47 7 7 6 5 5 
Animals aborting once only 11 0 1 5 0 1 
GUERNSEYS 
All other aborting cows 2 0 0 0 2 0 
Total. . . . . . ... . . . . 13 0 1 5 2 1 
Animals aborting once only 12 3 l 6 0 0 
AYRSHIRES 
All other aborting cows 1 0 0 0 1 0 
Total. .. . . .. . .. .. 13 3 1 6 1 0 
G RADES 
Animals aborting once only 16 5 0 3 l 4 
All other aborting cows 2 1 0 0 l 0 
T otal. .. ........ . . 18 6 0 3 2 4 
ALL BREEDS 
Animals aborting once only 104 19 10 20 7 10 
All other aborting cows 32 8 4 3 7 2 
T "t-::i l . 1nn 27 14 2q 14 12 
DIED 
BREED-
ING 
After Other 
aborting causes 
N umber Number Number 
0 7 3 
0 1 0 
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The percentage of cows in milk is a better indicator, yet taken 
alone is not an accurate measure of the breeding efficiency 
of the herd since cows that had unusually long lactations 
would keep the percentage high. Summarizing, it may be 
stated that abortion is one of the major factors affecting 
herd breeding efficiency. Losses due to abortion are hard to 
gauge exactly but are nevertheless real. 
Disposal of aborting animals.-In an economic study of 
abortion the after effects must be considered. While many of 
the after effects of abortion are difficult to measure with cer-
tainty, there is no question but that the disease often 
causes loss due to failure to breed, to delayed conception, 
and to reduced production to such an extent that the animal 
is sold for beef. In an effort to measure some of the losses 
Table 8 is presented. From this table it will be noted that 
27, or 19.85 per cent, of the 136 cows that aborted apparently 
became sterile following abortion. Fourteen other cows were 
sold because of sterility after several calvings. Whether 
abortion was the cause of their sterility cannot be definitely 
asserted, but there is considerable evidence to indicate that 
it was the chief cause. Including this group it would mean 
that 41, or 30.14 per cent, proved sterile either immediately 
after abortion or after several calvings. It is a very con-
servative estimate, therefore, to state that one cow in every 
TABLE 9.-Livestock sales-1903-1928 
F emales sold Males sold 
Total Value of Av. value 
-Year animals a ll animals per For F or For F or 
sold sold animal beef breeding beef breedin g 
Number Dollars Dollars Number N umber Number Number 
1903 . ..... ... . 4 $165.00 $41.25 1 0 0 3 
1905 . . ..... . , ,. 2 90.00 45.00 .. .. 2 
1906 ..... .. . .. . 13 398.78 30.67 7 4 0 2 
1907 .... . •. . . . . 22 1,509.13 68.59 2 14 0 6 
1908 ..... .. .... 33 2,235.65 69.86 5 6 7 14 
1909 . .. . .. . . . .. 20 1,723.62 86.18 6 3 2 9 
1910 . . ... . ... .. 18 2,120.00 112.22 0 5 1 12 
1911 .... . •. .• .. 3 275.00 91.66 ,, 3 
1912 .. . . . .. .• . . 21 2,760.00 131.42 0 12 0 9 
1913 ... . ..... . . 19 1,578.95 83.10 3 2 2 12 
1914 .... . . . . .. , 26 2,169.56 83.44 4 1 9 12 
1915 ... . . ..... 24 1,323.88 55.16 6 6 4 8 
1916 .. .... . . . . 33 2,791.12 84.57 2 3 0 28 
1917 .. .. . . .. .. . 25 2,933.60 117.34 3 6 3 13 
1918 .... .. . ... . 31 4,462.68 143 .96 2 11 5 13 
1919 .... , . .. . ,. 47 6,058.20 128.89 4 18 5 20 
1920 ......... .. 29 4,892.24 '168,69 3 5 . 7 14 
1921 ........ ... 37 4,739.99 128.10 11 6 5 15 
1922 ... . ..... . . 18 2,265.65 125.86 2 6 1 9 
1923 ........... 21 2,096.81 99.84 7 1 1 12 
1924 ... ... .. . . . 18 2,276.96 126.49 5 5 1 7 
1925 . . ..... .... 43 4,933.75 114.73 14 5 0 24 
1926 . .. .. . .. .. . 33 3,081.30 93 .37 16 3 0 14 
1927 .... ....... 45 5,949.21 132.20 15 7 1 22 
1928 .... . . . .... 56 7,964.18 142.21 25 5 0 26 
T otal. ..... 640 $70,795.26 $110.611 143 134 54 309 
1 This figure is an average of the whole column. 
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five that aborts will prove sterile. By sterility is meant the 
failure to breed with a reasonable number of services. 
Livestock sales.--Since an important part of the income 
from a dairy herd, particularly a purebred herd, is repre-
sented by livestock sales, any study of the influence of abortion 
upon the income from the herd must consider the value of 
the animals sold. There are numerous ways of determining 
the value of a dairy animal. For example, the beef value of
the animal, based upon its weight and its sale price for beef, 
may be taken. Modifying this are the factors of sex, age, 
ancestry, breeding value, and in the case of females, milk pro-
duction. While a very complicated system of valuing animals 
can be used in these studies the value of the animal at any 
particular age has been determined as the average sale value 
of animals of the same herd, same age, and same sex for the 
TABLE 10.-Sales of males of all breeds-1903 to 1928 
Sold for beef Sold for breeding 
Year Total Total Average Total Total Average 
amount animals price amount animals price 
Dollars Number Dollars Dollars Number Dollars 
1903 . . ... .. ... . . .. ... $140.00 3 $46.66 
1905 ..... . . .... . ... . . 90.00 2 45.00 
1906 .. .. . ...... .... . 124.00 2 62.00 
1907 . .. . . . . . . .. . .. ... 415.00 6 69.16 
1908 ..... $26.23 7 $3.74 1,802.50 14 128.75 
1909 . . . . . 9.00 2 4.50 1,380.00 9 153.33 
1910 .. . .. 5.00 1 5.00 1,340.00 12 111.66 
1911 . . . . . .... . . ...... 275.00 3 91.66 
1912 . . .. . ...... ... . .. 1,300.00 9 144.44 
1913 ... . . 60.60 2 30.30 1,130.00 12 94.16 
1914 .. . . . 339.09 9 37.67 1,480.00 12 123.50 
1915 .... . 138.60 4 34.65 105.00 8 13.12 
1916 ... . . .. ... . .. . ... 2,485.00 28 88.75 
1917 .. . . . 87.15 3 29.05 1,955.00 13 150.38 
1918 ... .. 411.35 5 82.27 2,280.00 13 175.38 
1919 . . . . . 212.00 5 42.40 3,154.00 20 157.70 
1920 ... . . 243.84 7 34.84 3,735.00 14 266.78 
1921 . . ... 197.07 5 37.41 3,706.00 15 249.06 
1922 . .. . . 97.65 1 97.65 1,265.00 9 140.55 
1923 .... . 57.60 1 57.60 1,635.00 12 136.25 
1924 .. . .. 45.85 1 45.85 1,375.00 7 196.43 
1925 . .... . . .. . . . .. . . . 3,827.50 24 159.47 
1926 . . . . . . ... . . . . . . .. 1,870.00 14 133.57 
1927 ..... 115.27 1 115.27 3,545.00 22 161.13 
1928 . ... . . .. . . . . . .... 5,580.00 26 214.61 
Total. .... $2,046.30 54 $37.89 1 $46,039.00 309 $148.981 
Grand total 363 males-$48,085.30 or an average of $132.47 
1 Average of the whole column. 
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TABLE 11.-Sales of females of all breeds-1903 to 1928 
Sold for beef Sold for breeding 
Year Total Total Average Total Total Average 
amount animals price amount animals price 
--
Dollars Number Dollars Dollars N umber Dollars 
1903 . .. .. $25.00 1 $25.00 . . . . . .. . ..... 
1906 .. ... 94.78 7 13.54 $180.00 4 $45.00 
1907 .. . .. 29.13 2 14.56 1,065.00 14 76.00 
1908 .. .. . 134.42 5 26.88 272.50 6 45.33 
1909 . ... . 178.62 6 29.77 156.00 3 52.00 
1910 . . . . . . .. .. . . . . .... 775.00 5 155.00 
1912 .. .. . .... . . . . ... 1,460.00 12 121.66 
1913 . . .. . 203.35 3 67.78 185.00 2 92.50 
1914 .. ... 260.47 4 65.12 90.00 1 90.00 
1915 . .. . . 270.28 6 45.04 810.00 6 135.00 
1916 .... . 100.12 2 50.06 206.00 3 68.66 
1917 .. .. . 216.45 3 72.15 675.00 6 112.50 
1918 . .... 116.33 2 58.17 1,655.00 11 150.45 
1919 ..... 317.20 4 79.30 2,375.00 18 131.94 
1920 .. . .. 163.40 3 54.46 750.00 5 150.00 
1921 ..... 386.92 11 35.17 450.00 6 75.00 
1922 ... . . 73.00 2 36.50 830.00 6 138.33 
1923 .. .. . 254.21 7 36.31 150.00 1 150.00 
1924 . .. . . 171.11 5 34.22 685.00 5 137.00 
1925 .. . . . 456.25 14 32.58 650.00 5 130.00 
1926 .. . .. 721.30 16 45.08 490.00 3 163.33 
1927 . .. . . 863.94 15 58.25 1,425.00 7 203.57 
1928 ..... 1,634.18 25 65.34 750.00 5 150.00 
Total. .... $6,670.46 143 $46.641 . $16,084.50 134 $115.171 
Grand total 277 females-$22, 754.96 or an average of $82.14 
Average of the whole column. 
entire period covered. This is believed to represent a very 
conservative figure. The value of a normal new-born calf 
for each sex and for each breed was determined on the basis 
of sales of animals between one and three months of age. 
It is believed that this represents a fair value since no ex-
ceptional prices were received for the males. 
In Table 9 the livestock sales for the period from 1903 to 
1928 are included, showing the average value of animals 
sold and the number sold for beef and for breeding purposes. 
Tables 10 and 11 represent the sales analysis of animals sold 
for beef or breeding purposes. Data on sales prior to 1903 
are not available. While it will be noted in a study of these 
tables that there were variations from year to year the prices 
received per animal have shown a gradual increase. Ex-
tremely high prices for breeding stock prevailed at certain 
periods and low prices for beef occurred during other years. 
Livestock sales for the period show a return of $70,840.26, 
TABLE 12.-Sales of males, by breeds- 1903 to 1928 
Holstein males Jersey males 
------------- ---·--------- ---
Age in 7 Total 7 Total 
months 1-3 4-6 Matu rity sales 1-3 4-6 Maturity sales 1-3 
------------ ------------ ---
Number .. .. ... .. 23 27 97 147 22 14 68 104 2 
BREEDING ------------ ------------- - --
Av. price in dollars 124.60 243 .33 250.80 229.68 52.00 90.35 86.73 79 .86 37.50 
------
--- ------
--- - --
---
Number .. . ... . ... 4 . . . 6 10 2 2 14 18 
· ·· · · BEEF --------- --------- - - - ---
Av. price in dollars 14.01 . . 61.49 38.50 3.50 21.1 5 37.13 31.62 . .... 
--------- ------
------
- --
Number .. . .. . . .... 27 27 103 157 24 16 82 122 2 
TOTAL --------- ------ - - - --- ---
SALES Av. price in dollars 108.21 243 .33 239.70 217.50 47.95 81.60 78.26 72.77 37.50 
Ayrshire males Grade males 
------
---
--- ---
--- ---
---
----
Age in 7 Tota l 7 Total 
months 1-3 4-6 Maturity sales 1-3 4-6 M aturity sales 1-3 
---
---
---
--- ------------ ---
Number .. . . . . .. . 8 6 13 27 5 3 3 11 60 
BREEDING ------------ ---- -------- ---
Av. price in dollars 40 .37 70 .83 92.70 72.33 67.00 35.00 62.50 57.04 79.01 
- --
--------- --- - -------- ---
Number . . .. . ... .. . 2 ... 8 10 3 1 7 11 11 
BEEF ------------ --- - - - ------ - --
Av. price in dollars 14.82 .... . 60.34 51.24 6.99 15.60 36.40 26.49 6.35 
------------
---
------- -- - --
Number .. .... . .. . . 10 6 21 37 8 4 10 22 71 
TOTAL - ----------- ------ - - - --- - ---
SALES Av. price in dollars 35.27 70.83 80.37 66.63 44 .49 30.15 44.23 41.76 67.75 
Guernsey males 
- ---- ----
7 Total 
4-6 Maturity sales 
---------
1 17 20 
---
- -----
55.00 115.30 104.50 
- - -
--- ---
. . .. . 5 5 
------ - - -
. . .. . 57.65 57.65 
---- -----
1 22 25 
--- ---
---
55.00 102.20 95.13 
All males 
---
- -- - - -
7 Total 
4-6 Maturity sales 
- ------ - -
51 198 309 
---
---
---
165.09 169.58 149.05 
- -- - --- - -
3 40 54 
--- - - -
---
19.30 47 .86 37.89 
---------
54 238 363 
--- - - - - - -
156.99 149.12 132.47 
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TABLE 13.-Sales of females by breeds-1903 to 1928 
Holstein females J ersey females 
------------------------ - - -
Age in 7 T otal 7 Total 
months 1-3 4-6 Maturity sales 1-3 4-6 Maturity sales 1-3 
--- --- - ----- --- - - - ------ ---
Number . .. ........ 2 4 35 41 2 4 39 45 ..... 
BREEDING --------- ------ ------ - --
Av. price in dollars 75.00 27.50 159.85 142.80 30.00 40.00 118.38 107.48 ..... 
--- ------------ ---
Number . .... .... .. 1 50 51 
····· 
..... 55 55 . .... 
BEEF ------------ ------------ ---
Av. price in dollars 10.00 . . ... 62.61 61.57 . . ... 35.18 35.18 . .. .. 
------
---
--- --------- --- ---
Number .. . . .. ..... 3 4 85 92 2 4 94 100 . .... 
TOTAL --------- --- ------------ ---
SALES Av. price in dollars 53.33 27.50 102.65 97.77 30.00 40.00 69.69 67.71 . . . 
Ayrshire females Grade females 
- --- --·------ ------------ ---
Age in 7 T otal 7 T otal 
months 1-3 4-6 Maturity sales 1-3 4-6 Maturity sales 1-3 
------------ ------------ ---
Number .. . . . . ... .. ..... ... . . 15 15 1 2 22 25 5 
BnEEDING ------------ ------------ ---
Av. price in dollars .... . ..... 91.00 91.00 100.00 90.00 126.02 122.10 62.00 
--------- --- --- - - - ------ ---
Number ..... . ... . . . . ... 1 19 20 4 . ... 1 5 5 
BEEF - --- - - - -- - - - --- --------- - --
Av. price in dollars 15.00 51.08 49.27 5.21 . .... 48.40 13.85 6.17 
--- - --- -------- - --
Number . .... .... . . 1 34 35 5 2 23 30 10 
TOTAL ------ - -- - -- - --- - - ------ ---
SALES Av. price in dollars 15.00 68.69 67.15 24.16 90.00 122.64 104.05 34.08 
Guernsey females 
------
7 
4-6 Maturity 
------
.. 8 
- ------
··· ·· 
121.87 
------
. .... 12 
---
- --
. .... 45.01 
------
. . . . . 20 
------
. ... . 75.75 
All females 
--- - --
7 
4-6 Maturity 
---
---
10 119 
------
45.00 128.77 
------
1 137 
------
15.00 48.35 
- -- - --
11 256 
------
42.27 85.73 
---
T otal 
sales 
---
8 
---
121.87 
---
12 
---
45.01 
---
20 
---
75.75 
---
Total 
sales 
---
134 
---
120.02 
---
143 
---
46.64 
---
277 
---
82.14 
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or an average of $110.68 per animal. The average of $148.98 
for 309 males of all breeds and ages is believed to be a very 
fair average price for the period covered. The years 1920 
and 1921 show unusually high prices for livestock sold for 
breeding purposes. This period was followed by a consider-
able slump from which the livestock industry is just now re-
covering. The comparable data for females (see Table 11) 
indicate that the selling price of females was not as high as 
that of males. Doubtless this has been affected by the policy, 
which has prevailed for a long time, of the rigid culling of 
females. As a general rule females have been sold which, 
because of low production, advanced age, or poor conforma-
tion, did not fit into the herd. Probably the policy of rigid 
culling has reduced the income which might have resulted 
from the sale of surplus livestock. That together with the 
influence of contagious abortion has unquestionably lessened 
the income from the sale of livestock from the herd materially. 
Thruout the years comparatively few females have been sold 
in order to keep the herd to normal size. An analysis of the 
data presented in Tables 9 to 11 appears in Tables 12 and 
13. In the former the males sold are listed by breeds accord-
ing to age and as to whether or not they were disposed of 
for beef or breeding purposes. The period from 1903 to 
1928 showed great variations in prices received for dairy 
cattle, but the prices received revealed the local demand for 
males of the different dairy breeds. Table 13 shows com-
parable data for dairy females sold from the herd. 
The data presented in the foregoing tables dealing with 
livestock sales are shown in order that the basis for determ-
ining the losses due to abortion might be apparent. In at-
tempting to determine losses due to abortion a normal value 
must be established for animals of different ages, breeds, and 
sexes. The average value of calves from one to three months 
of age was used as determining the value of the aborted 
calves. To illustrate (Table 12) Jersey males sold for breed-
ing purposes at an age of one to three months had an aver-
age value of $52.00. In the case of an aborted Jersey male 
the value used was $52.00. In cases where no sex was given 
the lowest value for any breed of either sex for the age of 
one to three months was used. In some instances there were 
no sales of young calves for both sexes of certain breeds. 
When an abortion occurred in such a case the value for the 
opposite sex was used. A few very young calves have been 
sold for beef, usually because of undesirable conformation or 
poor development. The point may be raised that the use of 
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the value of every calf for breeding purposes is unfair. It 
is believed, however, that this is not an unfair method because 
of the high quality of the University herd. 
EFFECT OF ABORTION ON MILK AND BUTTERFAT PRODUCTION 
In any study of the effect .of abortion upon milk and butter-
fat production a considerable amount of tabulation must be 
made in order to determine, so far as possible, figures repre-
senting average production. Since the production of milk. 
is affected by a great many factors, great care must be exer-
cised in determining average production in order that the 
decrease due to abortion may be accurately determined. It 
is easily demonstrable that a cow that drops a calf prema-
turely usually produces a smaller flow of milk and a smaller 
amount of butterfat than would have resulted following a 
normal calving. This loss is perhaps the most important loss 
sustained by a dairy herd because of abortion. 
Milk and butterfat production by years.-The actual 
milk and butterfat production of the University herd by 
years from 1897 to 1928 inclusive is presented in Table 
14. In this table the total milk production per year for the 
herd was multiplied by the average price of milk per hun-
dredweight to get the milk income per year. The figure show-
ing the milk income per cow per year was also tabulated. 
Since butterfat rather than milk might have been sold, 
figures are presented based on butterfat sales. The total 
amount of butterfat produced in a year was multiplied by 
the average price per pound to obtain the income from butter-
fat for the herd. This was also divided by the average num-
ber of cows in milk in order that the fat income per cow 
might be presented. The prices for milk and butterfat were 
obtained from the Bureau of Agricultural Economics at Wash-
ington, D. C. 
In Table 15 is presented the number of calvings per year 
with the average number of cows in milk and the average 
milk and fat production per cow. This table presents an in-
teresting study of the progress of a dairy herd. In 1921 when 
the herd came under the present management, more rigid 
culling was introduced in an effort to raise the average herd 
production. A large number of cows were also milked more 
than twice a day. The effect of these practices is evident in 
a study of Table 15 where it may be seen that the average 
production jumped materially in 1922 and continued upward. 
Another important factor in this upward trend has probably 
been the influence of high-producing daughters of certain 
sires. The Holstein herd has shown the largest increase in 
TABLE 14.- Total milk and butterfat production and income by years, for herd and per cow-
1897 to 1928
Milk Milk I Milk Milk I Fat I Fat Fat Fat Year production price income income production price income income 
per year per cwt. per year per cow per year per lb. per year per cow 
Pounds Dollars Dollars Dollars Pounds Dollars Dollars Dollars 
1897 .......... . . 61,378.98 $1.11 $681.31 $72.24 2,899.03 $.184 $533.42 $56.56 
1898 . . . . .. . .. . . . 71,734.47 1.13 810.60 74 .29 3,464.17 .188 651.26 59.69 
1899 . ..... .. .. . . 76,864.92 1.25 960.81 - 74.48 3,612.00 .206 744.07 57.67· 
1900 ... . . ..... . . 52,941.03 1.35 714.70 65.50 2,585.28 .218 563.59 51.65 
1901 ... . .. .. .... 59,030.40 1.39 820.52 106.01 2,716.72 .211 573.23 74.06 
1902 .. . . ....... . 97,378.60 1.40 1,363.30 88.46 4,455.28 .241 1,073.72 69.67 
Total. ... . . 419,328.40 . . . . . . . . . 480.98 19,732.48 . . . . . . . . . 369.30 
Average . .. . . 69,888.07 1.27 887.58 80.16 3,288 .91 .208 684.09 61.55 
1903 .. . .... . . . .. 127,345.28 1.48 1,884.70 93.25 5,864.57 .230 1,348.85 66 .74 
1904 .... . ... . . . . 163,725.16 1.43 2,341.27 96.70 6,848.86 .218 1,493.05 61.67 
1905 .. ........ . . 209,941.79 1.43 3,002.17 112.31 8,145.99 .244 1,987.62 74.35 
1906 . .. .. .. . ... . 275,557.00 · 1.38 3,802.69 118.05 10,986.70 .245 2,691.84 83.57 
1907 .... . ....... 285,649.60 1.62 4,627.52 143.40 11,115.85 .276 3,068.87 95.09 
1908 ... . . ....... 296,734.90 1.73 5,133.51 142.99 6,807.32 .270 2,917.98 81.28 
Total . ... . . . 1,358,953.73 . . . . . . . . . 706.70 53,769.29 . . . . . . . . . 462.70 
Average ... . . 226,492.29 1.51 3,420.03 117.78 8,961.55 .247 2,213.50 77.11 
1909 . . .. . . . . . ... 316,107.60 1.72 5,437.05 155.07 11,990.48 .289 3,465.25 98.83 
1910 . . .. . ... . ... 381,464.30 1.83 6,980.80 181.32 14,283.47 .298 4,256.37 113.77 · 
1911 ........ . . . . 332,194.10 1.90 6,311.69 172.68 13,358.09 .265 3,539.89 96.85 
1912 . ....... . .. . 338,875.10 1.89 6,404.73 162.84 13,191.69 .295 3,891.55 98.94 
1913 . . . . . ....... 321,530.00 1.99 6,398.45 164.40 12,366.34 .306 3,785.10 97.25 
1914 . ........ . . 279,161.50 2.00 5,583.23 161.92 11,221.14 .287 3,220.47 93.40 
Total . . . . .. . 1,969,332.60 . . . . . . . . . 998 .23 76,411.21 . . . . . . . . . 599.04 
Average .. . .. 328,222.10 1.89 6,203.39 166.37 12,735.20 .290 3,693.20 99.84 
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TABLE 14.-(Continuecl) 
Milk Milk Milk Milk Fat 
Year production price income income production 
per year per cwt. per year per cow per year 
Pounds Dollars Dollars Dollars Pounds 
1915 ... .. . ... ... 315,719.50 $1.98 $6,251.24 $164.63 13,465.43 
1916 ........ . ... 342,445.80 2.03 6,951.65 183.32 14,460.65 
1917 ... . .. .. . . . . 388,614.20 2.66 10,337.14 250.53 17,049.3 5 
1918 .... . . .... . . 408,042 .90 3.22 13,138.97 301.42 17,494.76 
1919 .. . . .. .. . ... 390,505.90 3.65 14,253.49 337.12 16,111.63 
1920 .. ...... . ... 424,617.00 3.63 15,413.60 337.13 17,362.66 
Total .... . . . 2,269,945.30 . .... . ... 1,574.15 95,944.48 
Average ..... 378,324.22 2.86 10,820.67 262.36 15,990.75 
1921 . . ..... . .. . . 491,601.10 2.74 11,490.07 258.78 17,378.08 
1922 .... . ....... 510,129.50 2.38 12,141.08 262.45 21,178.75 
1923 . . ...... . . .. 508,544.00 2.57 13,069.58 312.07 20,713.25 
1924 . . ..... . . ... 597,215.80 2.50 14,930.40 327.49 23,973.80 
1925 ...... . .... . 610,884.20 2.45 14,966.66 333 .85 24,455.00 
1926 .. .. . . ...... 609,959.20 2.49 15,187.98 333.36 25,572.94 
Total .... . .. 3,256,333.80 . . . . . . . . . 1,828.00 133,271.82 
Average ..... 542,722.30 2.52 13,676.60 304.66 22,211.97 
1927 .... . . . . . .. . 651,571.00 2.51 16,354.43 341.21 27,766.89 
1928 ....... . 610,550.10 2.48 15,141.64 328.09 26,103.02 
Fat Fat 
price income 
per lb. per year 
Dollars Dollars 
$.285 $3,837.65 
.325 4,699.71 
.400 6,819.74 
.500 8,747.38 
.580 9,344.75 
.580 10,070.34 
. . . . . . . . . 
.445 7,115.88 
.420 7,298.79 
.390 8,259.71 
.460 9,528 .10 
.410 9,829.26 
.440 10,760.20 
.430 10,996.36 
. . . . . . . . . . 
.425 9,440.08 
.460 12,772.77 
.460 12,007.39 
Fat 
income 
per cow 
Dollars 
$101.07 
123.93 
165.28 
199.43 
221.02 
220.26 
1,030.99 
171.83 
164.38 
178.54 
227.50 
215.60 
240.02 
241.36 
1,267.40 · 
211.23 
266.48 
260.18 
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TABLE 15.-Milk and butterfat production by years-1897 to 1928 
MILK BUTTERFAT 
Year Calvings Cows Per cow Price Value per Per cow Price Value per per year in milk per year per cwt. cow per year per year per pound cow per year 
Number Av. no. Av. lbs. Dollars Dollars Av. lbs. Dollars Dollars 
1897 ....... ... 7 9.43 6,508.90 $1.11 $72.24 307.04 $.184 $56.56 
1898 . . ... .. . . . 14 10.91 6,575.11 1.13 74.29 317.52 .188 59.69 
1899 . . ........ 20 12.90 5,958.52 1.25 74.48 280.00 .206 57.67 
1900 ...... . . . . 12 10.91 4,852.52 1.35 65.50 236.96 .218 51.65 
1901. ..... . .. . 14 7.74 7,626.66 1.39 106.01 350.99 .211 74.06 
1902 .. . ....... 17 15.41 6,319.18 1.40 88.46 289.11 .241 69.69 
Total. .... 84 480.98 369.30 
Average . .. 14.00 11.22 6,228.88 1.27 80.16 293.11 .208 61.55 
1903 .. . . .... .. 24 20.21 6,301.10 1.48 93.25 290.18 .230 66.74 
1904 . ... . .. . .. 29 24.21 6,762.70 1.43 96.70 282.88 .218 61.67 
1905 .. . . .... . . 28 26.73 7,854.10 1.43 112.31 304.74 .244 74.35 
1906 ....... . . . 29 32.21 8,555.01 1.38 118.05 341.09 .245 83.57 
1907 ..... . .. .. 32 32.27 8,851.86 1.62 143.40 344.46 .276 95.09 
1908 .. .. .... .. 46 35.90 8,265.59 1.73 142.99 301.03 .270 81.28 
Total ..... 188 706.70 462.70 
Average . . . 31.33 28.59 7,922.08 1.51 117.78 313.46 .247 77.11 
1909 ... . . . ... . 42 35.06 9,016.18 1.72 155.07 341.99 .289 98.83 
1910 .. .. . . . . .. 42 38.50 9.908.16 1.83 181.32 371.00 .298 110.56 
1911 . . . .. .. ... 42 36.55 9,088.75 1.90 172.68 365.47 .265 96.85 
1912 .. . ....... 33 39.33 8,616.19 1.89 162.84 335.41 .295 98.94 
1913 ... . . ..... 41 38.92 8,261.30 1.99 164.40 317.75 .306 97.25 
1914 . .... . ... . 37 34.48 8,096.33 2.00 161.92 325.43 .287 93.40 
Total ..... 237 I I 998.23 342-.06 1 I 595.83 Average ... 39.60 37.23 8,816.06 1.89 166.37 .290 99.30 
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TABLE 15.--(Continued)
MILK 
Calvings Cows 
Year per year in milk Per cow Price Value per 
per year per cwt. cow per year 
Number Av. no. Av. lbs. Dollars Dollars 
1915 . .. . . . . . . . 45 37.97 8,314.97 $1.98 $164.63 
1916 ... . . .. . .. 44 37.92 9,030.74 2.03 183.32 
1917 ... . . . .... 42 41.26 9,418.66 · 2.66 250.53 
1918 . . . .... .. . 52 43.59 9,360.92 3.22 301.42 
1919 . . . . .. . . . . 45 42.28 9,236.17 3.65 337.12 
1920 . . . ... . . . . 52 45.72 9,287.33 3.63 337.13 
Total. . .. . 280 .. . .. .. . 1,574.15 
Average .. . 46.66 41.45 9,127.24 2.86 262.36 
1921 ........ . . 48 44.40 9,450.47 2.74 258.78 
1922 . . . . . .. . .. 48 46.26 11,027.44 2.38 262.45 
1923 .. ... . . ... 42 41.88 12,142.88 2.57 312.07 
1924 . . . . ... . . . 53 45.59 13,099.71 2.50 327.49 
1925 ....... .. . 58 44.83 13,626.68. 2.45 333.85 
1926 ..... . .. . . 63 45.56 13,388.04 2.49 333.36 
Total. . . .. 312 .. .... . . 1,828.00 
Average . . . 52.00 44 .75 12,127.87 2.52 304.66 
1927 . . . ....... 61 47.93 13,594.22 2.51 341.21 
1928 . . . .. .. . . . 64 46.15 13,229.68 2.48 328.09 
BUTTERFAT 
Per cow Price Value per 
per year per pound cow per year 
A v. lbs. Dollars Dollars 
354.63 $.285 $101.07 
381.34 .325 123.93 
413.21 .400 165.28 
401.35 .500 200.67 
381.06 .580 221.02 
379.76 .580 220.26 
1,032.23 
385.78 .445 172.04 
391.39 .420 164.38 
457.81 .390 178.54 
494.58 .460 227.50 
525.85 .410 215.60 
545.50 .440 240.02 
561.30 .430 241.36 
1,267.40 
496.35 .425 211.23 
579.32 .460 266.48 
565.61 .460 260.18 
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production, while the gains for the other breeds have been 
more moderate. Of the factors causing an increase it is 
believed that culling has been the most important. Table 15 
emphasizes the fact that without rigid culling a dairy herd 
increases in production at a very slow rate. The average 
for the first six years (1897-1902) was 293.11 pounds of 
butterfat per cow, actually a little lower than the production 
for the first year. For the second six-year period (1903-1908) 
the average production per cow was 313.46 pounds of butter-
fat. This was an increase of approximately 6 pounds of 
butterfat per cow over the first year and approximately 20 
pounds over the average for the first six years. Stated in an-
other way, as compared with the first year, 12 years of breed-
ing produced a 6-pound increase. For the next six years 
(1909-1914) the average production was 342.06 pounds, 
while the following six years show an increase to 385.78 
pounds of butterfat. The six-year period (1915-1920) pro-
duced 92.67 pounds of butterfat per cow over the first period. 
From 1921 to 1926 the average per cow was 491.88 pounds. 
This last six-year period thus showed an increase over the 
previous six-year period of 106.10 pounds of butterfat per 
_cow. In the first 24 years the increase was 92.67 pounds 
while in the last 6 years it was 106.10. That such an increase 
can be maintained is evident from the figures for 1927 and 
1928, which are higher than for previous years. The ques-
tion of course arises as to what production can be maintained 
practically. This will be determined by the management, the 
production of the cows, the sires used, and the amount of 
disease and culling. 
Influence of frequency of milking upon milk and butter-
fat production.-The practice of milking cows more fre-
quently than· twice daily will increase their milk flow. This 
fact is generally admitted altho there are few records avail-
able to indicate what increases may be expected under vary-
ing conditions. Because of this fact, in determining the 
losses of milk and butterfat production due to abortion it 
was necessary to find out what the average production of 
cows in the University of Nebraska herd was under differ-
ent conditions of management and for different ages and for 
different breeds. For example, Jersey two-year-olds milked 
twice daily could not be compared directly with Jersey two-
year-olds milked three times because the additional milking 
would result in increased production. In making this study 
of the losses due to abortion, tables were prepared for the 
average production of each of the breeds of dairy cattle in the 
University herd. These tables were arranged according to 
the breed, age of cow, and number of milkings daily. In 
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this way, the loss due to abortion was measured as compared 
with similar cows that had calved normally. These data for 
the University .herd are not presented in this publication, 
but are used as the basis for determining the losses due to 
abortion. 
Effect of gestation period on milk · production.-J ust 
what the effect of premature calving has upon a cow's milk 
and butterfat production immediately following is somewhat 
hard to measure. That abortion, especially during the early 
months of pregnancy, has a marked effect upon succeeding 
production has been generally acknowledged. Tables 16, 17, 
and 18 present figures which bear out this commonly accepted 
belief. It should be stated that in preparing these tables all 
cows have been included that had lactation periods of 100 
days or longer. Milk production figures of cows sold im-
mediately following abortion were not included. Because of 
the meagre data attempts were not made to tabulate the cows 
according to age and number of milkings daily. Doubtless 
these were factors which contributed to the irregularity of 
the figures, but in general it might be stated that following 
an abortion cows were ordinarily milked only twice a day. 
While the figures presented do not show a smooth advance, 
TABLE 16.-Influence of length of gestation period upon sub-
sequent milk and butter! at production of Holstein cows 
of all ages 
Length 
Average Average of milking 
Length period milk fat 
of Cows following production production 
gestation aborting abortion per cow per cow 
Months Number Days Pounds Pounds 
3 3 242 5,754.1 219.14 
4 4 274 5,777.5 196.74 
5 10 247 6,943.6 258.72 
6 8 297 8,520.6 315.16 
7 16 289 8,927.0 310.13 
8 13 336 11,484.2 425.79 
9 7 346 12,842.2 422.75 
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TABLE 17.-lnfiuence of length of gestation period upon sub-
sequent milk and butterfat production of Jersey cows of 
all ages 
Length 
Average Average of milking 
Length period milk fat 
of Cows following production production 
gestation aborting abortion per cow per cow 
Months Number Days Pounds Pounds 
5 8 209 2,219.3 127.13 
6 6 310 5,455.9 292 .61 
7 17 296 4,585.2 250.05 
8 15 313 5,667.0 321.05 
9 9 349 6,308.3 348.44 
in general the nearer the cow came to carrying her calf the 
normal length of time, the larger her milk and fat produc-
tion. 
Table 16 presents a study of Holstein cows showing a 
quite regular advance in milk production with a somewhat 
marked advance in fat production. Inasmuch as the amount 
of butterfat produced depends on the variation in the test this 
latter irregularity is easily explained. In this table it may 
TABLE 18.-Infiuence of length of gestation period upon sub-
sequent milk and butterfat production of cows of all 
breeds and all ages 
Length 
Average Average of milking 
Length period milk fat 
of Cows following production production 
gestation aborting abortion per cow per cow 
Months Number Days Pounds Pounds 
3 4 268 5,813.2 227.50 
4 7 261 4,526.5 169.95 
5 21 229 4,584.6 193.34 
6 16 284 6,710.8 286.44 
7 40 339 7,148.2 - 308.29 
8 38 314 7,806.2 351.13 
9 22 325 8,131.8 341.05 
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be observed that the length of lactation period following 
abortion was greater_ as the gestation period advanced. It 
is believed that in this respect Table 16 is significant. Table 
17 presents comparable data on Jersey cows. While fewer 
animals are represented in this table, the same general trend 
is shown as in the previous one. Table 18 shows similar 
data for animals of all breeds and all ages. This table, with 
the exception of the abortions at three months, shows a very 
steady advance in milk production with longer gestation 
periods. These tables indicate clearly that in general milk 
production increases with advancing gestation. A study of 
these tables indicates how it was possible to calculate with 
considerable accuracy the amount of milk and butterfat which 
was lost due to abortion. Such calculations are, of course, 
essential if the financial losses due to abortion are to be 
tabulated. 
Losses of milk and butterfat due to abortion.-A study 
of the effect of abortion upon milk and butterfat production 
is necessarily somewhat complicated since many of the after 
effects cause losses that are hard to measure. Based on the 
data presented in previous tables the milk and butterfat 
losses that can be measured are presented on a per-cow-per-
day basis in Table 19. The milk and butterfat lost for each 
cow for each year were carefully calculated and the figures 
are presented in the above-mentioned table. This table also 
shows the percentage of abortion, the percentage of calving, 
the percentage of cows in milk, and the milk and butterfat 
losses per cow calculated in pounds and percentage of the 
total production. The percentage of milk losses per cow 
based on all the cows in the herd has varied from 0 to 
approximately 15 per cent. In the first six years the losses 
were heavy, with the exceptional loss in 1900 raising the 
percentage up to an unusually high figure. The aver-
age losses for six-year periods have been increasing. For 
example, the loss for the six-year period from 1921 to 1926 
inclusive was 6.03 per cent of the milk production, whereas 
loss for the period from 1903 to 1908 was 3.3 per cent. In 
1927 the loss had grown to 8.51 per cent and in 1928 was 
8.44. The losses for butterfat are quite comparable altho the 
figures vary slightly, due of course to the different values 
placed upon milk and butterfat. The financial loss per cow 
due to abortion is always larger when based on milk loss 
than when based on butterfat losses, but $27.70 for 1928 on 
milk losses and $21.84 on fat losses are important. In gen-
eral there is a trend indicating that the losses due to abortion 
are somewhat in proportion to the percentage of abortion in 
the herd. Referring again to the herd breeding efficiency as 
TABLE 19.-Influence of abortion upon milk and butterfat losses by years-1897 to 1928 
Ratio of Ratio of Ratio of cows in 
Year abortions calvings milk to Milk losses per cow due Butterfat losses per cow 
to to cows cows to abortion due to abortion 
calvings in herd in herd 
P er cent .P er cent Per cent Pounds Per cent Dollars Pounds Per cent Dollars 
1897 .. .. .. .. . .. 0 73.15 98.53 0 0 0 0 0 0 
1898 .. .. .. . . . .. 7.14 120.90 94.21 293.35 4.45 $3.31 11.42 3.59 $2.14 
1899 . .... . . . .. . 25.00 137.55 88.72 942.98 15.82 11.78 35.50 12.68 7.31 
1900 ... . . .. . . .. 41.66 74.63 67.84 2,522.66 51.98 34.05 108.'54 45.80 23.66 
1901 .. . .. . .. . .. 7.14 112.00 75.51 253.67 3.30 3.53 4.45 1.26 .93 
1902 . .. . . .... .. 5.88 100.00 90.64 154.77 2.46 2.17 7.58 2.62 1.82 
Total. . . .. . . 4,167.43 54.83 162.49 35.93 
Average .... 15.47 106.30 85.19 694.57 11.26 9.13 27.08 9.77 5.98 
1908 . . .. . .. ... . 16.66 113.37 95.46 671.40 10.65 9.94 25.57 8.82 5.88 
1904 .. . ... . .. .. 0 111.71 9'3.25 0 0 0 0 0 0 
1905 . . .. ..... . . 0 95.47 91.13 0 0 0 0 0 0 
1906 . ...... . .. . 20.69 87.99 97.72 352.30 4.11 4.86 13.99 4.11 3.43 
1907 . .... .... .. 9.37 86.49 87.21 450.40 5.05 7.30 18.57 5.39 5.12 
1908 .. . . .. ... .. 6.52 112.41 87.73 154.30 1.76 2.67 4.85 1.61 1.30 
Total. .. . . .. 1,628.40 24.77 62.98 15.73 
Average . ... 8.51 100.3 5 91.57 271.40 3.31 4.12 10.50 3.23 2 .. 62 
1909 . . . . .. . .. . . 9.53 113.88 95.06 297.27 3.29 5.11 16.68 4.87 4.72 
1910 . . . ..... . . . 4.76 106.47 94.70 0 0 0 1.97 .53 .60 
1911 .. . . ... . .. . 14.28 102.12 88.86 193.82 2.13 3.68 6.19 1.98 1.64 
1912 .. . .. .... .. 18.18 76.44 91.10 382.67 4.58 7.23 15.43 4.60 4.54 
1913 . ....... . . . 4.87 88.73 84.22 236.72 2.86 4.71 8.21 2.57 2.51 
1914 . . . .. ...... 24.32 88.26 82.25 820.08 10.12 16.40 30.26 9.29 8.68 
Total. .. . .. . 1,930.56 37.13 78.74 22.69 
Average . . . . 12.23 95.25 89.77 321.76 3.55 6.19 13.12 3.74 3.78 
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Ratio of Ratio of 
Year abortions calvings 
to to cows 
calvings in herd 
Per cent Per cent 
1915 . ... . ... . 13.33 97.83 
1916. . . .. . . . 11.11 98.41 
1917 . 4.76 77.81 
1918 ...... . ... 11.53 96.37 
1919 .. . . .. 11.11 85.71 
1920 . 28.84 100.64 
Total . . . . 
Average . . . 13.93 92.45 
1921 . .. 20 .83 90.86 
1922 ' .. 25.00 89.79 
1923 .. 21.43 80.86 
1924 . . 24.52 99.14 
1925 . 15.51 105.69 
1926. 9.52 105.74 
Total. ... .. 
Average . . 18.91 95.64 
1927..... . . ·I 19.67 112.75 
1928 . . . . . . 18.75 108.40 
T ABLE 19.- (Continued) 
Ratio of 
cows in 
milk to Milk losses per cow due 
cows to abortion 
in herd 
Per cent Pounds P er cent Dollars 
82.54 607.44 7.30 $12.07 
84.81 367.80 4.07 7.46 
76.35 181.73 1.92 4.83 
81.28 265.62 2.33 8.50 
80.53 186.87 2.02 6.82 
87.96 1,009.48 10.87 36.86 
2,618.94 76.54 
82.11 436.49 4.84 12 .75 
84.04 345.03 3.65 9.45 
86.53 892.30 8.09 21.23 
80.53 785.52 6.46 20.18 
85.27 1,020.56 7.78 25.51 
81.68 572.18 4.19 14.01 
76.46 408.29 3.04 10.16 
4,023 .88 100.54 
82.30 670.65 6.03 16.75 
88.76 1,157.87 8.51 29.06 
78 .16 1,116.99 8.44 27.70 
Butterfat losses per cow 
due to abortion 
Pounds Per cent Dollars 
25.56 7.21 $6.37 
16.40 4.30 5.25 
8.15 1.97 3.26 
10.13 2.52 5.03 
8.71 2.28 5.05 
42.37 11.15 24.57 
111.32 49.53 
18.55 4.89 8.25 
16.54 4.22 6.94 
34.09 7.44 12.95 
25.58 5.17 11.76 
30.35 5.77 12.45 
23 .89 4.38 10.51 
19.15 3.41 8.23 
149.6,0 62 .84 
24.93 5.03 10.47 
48.64 8.39 22 .38 
47.08 8.39 21.84 
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· TABLE 20.-Financial loss per cow per year due to abortion 
Ratio Milk Butterfat Calf Other Total losses 
of losses losses losses losses per cow due 
Year abortions per COW per COW per cow per cow to abortion 
to due to due to due to due to - based on 
calvings abortion abortion abortion abortion milk 
Per cent Dollars Dollars Dollars Dollars Dollars 
1897 . . . . . .. ..... .. 0 0 0 0 0 0 
1898 . . . . . . . . .. . . . . 7.14 $3 .31 $2 .14 $2.75 $7.62 $13.69 
1899 . . . ... 25.00 11.78 7.31 5.42 13.47 30.67 
1900 . . . . 41.66 34.05 23 .66 6.41 31.52 71.98 
1901 . . . .... . . . .... . . 7.14 3.53 .93 1.29 0 4.82 
1902 .. .. . . . . . .... . 5.88 2.17 1.82 1.94 0 4 .11 
Total .... . . . . 54.83 35.93 17.81 52.61 125.27 
Average .... . . . . . . . . . . 15.47 9.13 5.98 2.96 8.76 20.87 
1903 . .. . . . . . . . . . . 16.66 9.94 5.88 3.95 0 13.89 
1904. . . . . . . .. 0 0 0 0 0 0 
1905 . . . . . . . . . . . . . . . . . 0 0 0 0 0 0 
1906 . . . . . . . . . . 20.69 4.86 3.43 9.77 3.01 17.66 
1907 . .. . . . . . . . . . . . . . . 9.37 7.30 5.12 4.86 3.01 15.17 
1908 . . .. . . . . . . 6.52 2.67 1.30 2.64 2.52 7.84 
Total. . . . . . ... . . . . . 24.77 15.73 21.22 8.54 54.56 
Average . . . . . . . . . . 8.51 4.12 2.62 3.53 1.42 9.09 
1909 ..... . . . . . . . . 9.53 5.11 4.72 5.35 4.74 15.16 
1910 ... . . . . . . . . . . . . .. 4.76 0 .60 4.72 0 4.72 
1911 .. . . . . . . . . . . . . . . . . 14.28 3.68 1.64 10.57 2.66 16.91 
1912 .. . . . . . . . . . . . .. . . . . . . . 18.18 7.23 4.54 10.13 0 17.36 
1913 . . .. . . . . . ........ . . . . . 4.87 4.71 2.51 5.13 0 9.83 
1914 .... . .. . ............. . . 24.32 16.40 8.68 12.03 5.16 33 .59 
Total ... .. ...... ... . ..... . 37.13 22.69 47.93 12.56 97.57 
Average ..... .. ... . ........ 12.23 6.19 3.78 7.98 2.09 16.26 
Total losses 
per cow 
due to abortion 
- based on 
butterfat 
Dollars 
0 
$12.48 
26.20 
61.59 
2.22 
3.76 
106.2 5 
17.70 
9.84 
0 
0 
16.21 
13.00 
6.46 
45 .51 
7.58 
14.76 
5.32 
14.87 
14.67 
7.63 
25.87 
83.12 
13.85 
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TABLE 20.-(Continued) 
_. 
Ratio Milk Butterfat Calf 
of losses losses losse11 
Year abortions per cow per cow per cow 
to due to due to due to 
calvings abortion abortion abortion 
Per cent Dollars Dollars Dollars 
1915 . ...... . ... ... ......... . . . 13.33 $12.07 $6.37 $12.04 
1916 .............. . . .. ... . . . .. 11.11 7.46 5.25 7.78 
1917 .... . ........ . .......... . . 4.76 4.83 3.26 3.26 
1918 .... . .... . . . .. . . . . ... ..... 11.53 8.50 5.03 11.64 
1919 ... . ...... .. .... . .. . ...... 11.11 6.82 5.05 8.96 
1920 ... . . . .......... .. ........ 28.84 36.86 24.57 21.20 
Total. .. .. . . . . . .. . . .. . . . .. 76 .54 49 .53 64.88 
Average .... ...... ......... 13.92 12.75 8.25 10.81 
1921. . ........... . . . . . . . . .. .. . 20.83 9.45 6.94 15.26 
1922 ... ..... . .. . . . . . . ... ... ... 25.00 21.23 12.95 18.61 
~23 .. . . ...................... 21.43 20.18 11.76 18.00 
1924 . ... . . . . .. . ... . . . . . . . ..... 24.52 25.51 12.45 19.99 
1925 .. .. . ........... .... ...... 15.51 14.01 10.51 13.64 
1926 .. .... . . .. .... . . .. . . ... ... 9.52 10.16 8.23 5.60 
Total. .... . ... ... . . .. ..... 100.54 62.84 91.10 
Average . . . . ....... .. ... . . . 18.91 16.75 10.47 15.18 
1927 . . . . ..... . . . . . . .. . .. . . .... 19.67 29.06 22.38 13.39 
1928 . ...... . .. . .. . .. . ... . ..... 18.75 27.70 21.84 17.55 
Other Total losses 
losses per cow due 
per cow to abortion 
due to - based on 
abortion milk 
Dollars Dollars 
$4.16 $28.24 
2.56 17.80 
.51 8.60 
2.07 22.21 
2.29 18.07 
8.93 66.99 
20.52 161.91 
3.42 26.98 
6.23 30.94 
5.49 45.33 
2.93 41.13 
6.65 52.16 
4.91 32.57 
4.52 20.30 
30.73 222.43 
5.12 37.07 
5.77 48.23 
15.36 60.62 
Total losses 
per cow 
due to abortion 
- based on 
butterfat 
Dollars 
$22.50 
15.59 
7.03 
18.74 
16.30 
54.46 
135.62 
22.60 
28.43 
37.05 
32.69 
39.09 
29.06 
18.39 
184.71 
30.78 
41.55 
54.75 
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TABLE 21.- Summary by years of butterfat production and the losses due to abortion 
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--1-1--1---1---1---1 ---- 1---1--- 1---1-----i ,----
Lbs . Lbs. Lbs. Per ct. Lbs. Lbs. Lbs. IDollarsl Dollars I Dollars I Dollars I Dollars No. I No. IPer ct. I No, IAv. no, 
--1-1--1--- 1---1---1 --- 1---1---1---1----1---,----
1897 
1898 
1899 
1900 
1901 
1902 
0 
1 
5 
5 
1 
1 
7 0 
14 7.14 
20 25.00 
12 41.66 
14 7.14 
17 5.88 
3,444 
3,983 
4,711 
3,983 
2,828 
5,628 
9.43 
10.91 
12.90 
10.91 
7.74 
15.41 
2,899.03 307.04 2,899.03 307.04 
3,464.17 317.52 124.58 3.59 3,588.75 328.94 
3,612.00 280.00 458 .03 12.68 4,070.03 315.50 
2,585.28 236.96 1,184.21 45.80 3,769.49 345 .50 
2,716.72 350.99 34.44 1.26 2,75 1.16 355.44 
4,455.28 289.11 116.76 2.62 4,572.04 296.69 
11.42 
35.50 
108.54 
4.45 
7.58 
S.184 
.188 
.206 
.218 
.211 
.241 
$23.42 
94 .35 
258.16 
7.27 
28.14 
$30.00 
70.00 
70.00 
10.00 
30.00 
883.20 
173.84 
343 .96 
8136.62 
338.19 
672.12 
17.27 
58.14 
--1-1--1--- 1---1 ---- 1---1---1---1-- --1----1----
Total 
Av. 
13 84 
15.47 
24,577 ... 19,732.48 .. . 1,918.02 21,650.50 ..... 
U.22 293.11 9.77 . . . . . . . . 321.60 
411.34 210.00 601.00 1,222.34 
28.49 .208 
- - ,-,--1-- -1---1 ---- 1---1---1---1----1---1----
1903 
1904 
1905 
1906 
1907 
1908 
4 
0 
0 
6 
3 
3 
24 16.66 
29 0 
28 0 
29 20.69 
32 9.37 
46 6.52 
7,378 
8,841 
9,758 
11,760 
11,781 
13,104 
20.21 5,864.57 290.18 516.90 8.81 6,381.47 315.75 
24.21 6,848.86 282.88 . . . . . . 6,848.86 282.88 
26,73 8,145.99 304.74 8,145.99 304.74 
32.21 10,986.70 341.09 450.63 4.11 11,437.33 355.08 
32.27 11,115.85 344.46 599 .36 5.39 11,715.21 363.03 
35.90 10,807.32 301.03 174.07 1.61 10,981.39 305.88 
25.57 
13.99 
18.57 
4.85 
.230 
.218 
.244 
.245 
.276 
.270 
118.89 
110.40 
16.5.42 
47.00 
80.00 
315.00 
1.57.00 
95.00 
97.24 
97.24 
90.84 
198.89 
522.64 
419.66 
232.84 
--1-1--1--- 1--- 1 ---- 1---1--- 1---1----1---1----
Total 
Av. 
16 I 188 
8.51 
62,622 53,769.29 1,740.96 55,510.25 
28.59 313.46 3.23 323.60 10.14 .247 441.71 647.00 285.32 1,374.03 
-- - ------- ---- 1---1--1----1---1---1---
1909 4 42 9.53 12,999 35.06 11 ,990.48 341.99 584.79 4.87 12,575.27 358.33 
1910 2 42 4.76 14,056 38.50 14,283.47 371.00 76.01 .53 14,359.48 372.97 
1911 6 42 14.28 13,342 36.55 13,358.09 365.47 226.29 1.98 13,584.38 371.66 
1912 6 33 18.18 14,357 39.33 13,191.69 335.41 607.16 4.60 13,798.85 350.84 
1913 2 41 4.87 14,206 38.92 12,366.34 317.73 310.33 2.57 12,685.67 325.94 
1914 9 37 24.32 12,587 34.48 11 ,221.14 325.43 1,043.39 9.29 12,264.53 355.69 
16.68 
I .97 
6.19 
15,43 
8.21 
30.26 
.289 
.298 
.265 
.295 
.306 
.287 
169.00 
22.65 
59.97 
179.11 
97.71 
299.45 
186.00 
176.60 
386.60 
398.70 
199.60 
415.00 
166.40 
97.24 
178.08 
521.40 
199.25 
543.81 
577.81 
297.31 
892.53 
~ 29 m-.. -.. -. s1.547 ... 76,411.21 2,856.97 ..... 79,268.18 ...... 1-.. -.. -.. -1---.. -. I 827.89 1 1,162.50 1441.721 a,032.11 
Av. 12.23 37.23 342.06 3.74 354.85 12.79 .290 
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- - - -------- ----
--------------- ------
No. No. Per ct. No. Av. no. Lbs. Lbs. Lbs. Per ct. Lbs. L bs. Lbs. Dollars Dollars Dollars Dollars Dollars 
-- - -------- ---- ------
---------------
1915 6 45 13.33 13.862 37.97 13,465.43 354.63 970.67 7.20 14,436.10 380.19 25.56 S.285 5276.64 8457.44 5158.30 S892.38 
1916 5 44 11.36 13,842 37.92 14,460.65 381.34 621.81 4.30 15,062.46 397.74 16.40 .325 202.09 295.3i 97.24 594.70 
1917 2 42 4.76 15,060 41.26 17,049.35 413.21 336.13 1.97 17,385.48 421.36 8.15 .400 134.45 134.60 21.02 290.07 
1918 6 52 11.53 15,911 43.59 17,494.76 401.35 441.66 2.52 17,936.42 411.48 10.13 .500 220.83 510.80 90.84 822.47 
1919 5 45 11.11 15,433 42.28 16,111.63 381.06 368.04 2.28 16,479.67 389.77 8.71 .580 213.46 379.07 97.24 689.77 
1920 15 52 28.84 16,689 45.72 17,362.66 379.76 1,937.13 11.15 19,299.79 422.13 42.37 .580 1,123.54 963.57 405.89 2,493.00 
-- - -------- ----
------ --------------
Total 39 280 90,797 95,944.48 4,675.44 100,619.92 404.53 is.1s 2,171.01 2,740.85 870.53 5,782.39 Av. ... 13.92 . ..... 41.45 .. 385.78 . .. 4.89 ... .445 . . ....... 
-- - ----- ---- ---- ------------
- ---
1921 10 48 20.83 16,209 44.40 17,378.08 391.39 734.08 4.22 18,112.16 407.93 16.54 .420 308.31 677.57 276.84 1,262.72 
1922 12 48 25.00 16,887 46.26 21,178.75 457.81 1,576.86 7.44 22,755.61 491.90 34.09 .390 614.98 861.30 254.29 1,730.57 
1923 9 42 21.42 15,287 41.88 20,713.25 494.58 1,071.37 5 .17 21,784.62 520.16 25.58 .460 492.83 754.04 123.12 1,369.99 
1924 13 53 24.52 16,642 45.59 23,973.80 525.85 1,383.63 5.77 25,357.43 556.20 30.35 .410 567.29 911.54 303.56 1,782.39 
1925 9 58 15.51 16,369 44.83 24,455.00 545.50 1,070.86 4.38 25,525.86 569.39 23.89 .440 471.18 611.54 220.36 1,303.08 
1926 6 63 9.52 16,632 45.56 25,572.94 561.30 872.51 3.41 26,445.45 580.45 19.15 • .430 375.18 257.37 206.32 838.87 
-- - -----
--- --- ------
---- ---
-------
Total 59 312 98,026 44j5 133,271.82 6,709.31 139,981.13 2,829.77 4,073.36 1,384.49 8,287.62 Av. .. .. . 18.91 . .. .. 496.35 .. 5.03 . ........ 521.34 24.99 .425 . .... . .. ... ....... . ...... 
-- - -------- - --- ---
---
---- - ---------
1927 12 61 19.67 17,495 47.93 27,766.89 579.32 2,331.58 8.39 30,098.47 627.96 48.64 .460 1,072.53 642.21 276.84 1,991.58 
1928 12 64 18.75 16,847 46.15 26,103.02 565.61 2,172.87 8.39 28,275.89 612.69 47.08 .460 999.52 810.20 i09.08 2,516.42 
TOTAL BUTTERFAT LOSSES FOR 32 YEARS 
Total I 180 11226 I 14.68' 1391,911 I 33.55• I 432,999.19 1 403.311 I 22.405.15 1 5.17• I 455,404.34 I 424.18' I 20.87' I _332· I 8,753.77 1 10,886.12 14,568.98121,208.87 
t Average. 
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TABLE 22.-Summary by years of milk production and the losses due to abortion
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No. No. Per ct.[ No. !Av. no,! Lbs. Lbs. ' ~_l'.:'_:__!Per ct. Lbs. L bs. ~Dollars[ Dollars Dollars Dollars .I Dollars 
1897 0 7 0 3,4H 9.43 61,378.98 6,508.90 0 0 61,373.98 6,508.90 0 $1.11 0 
,g :.I~:. ~ 1~ {~ 
>< <8.08. { 8. it M 0" 0 0, E-<.d " 
1898 1 14 7.14 3,983 10.91 71,734.47 6,575.11 3,200.48 4.45 74,934.95 6,868.46 293.35 1.13 $36.17 
1899 5 20 25.00 4,711 12.90 76,864.92 5,958.52 12,164.43 15.82 89,029.35 6,901.50 942.98 1.25 152.06 
1900 5 12 41.66 3,983 10.91 52,941.03 4,852.52 27,522.18 51.98 80,463.21 7,375.18 2,522.66 1.35 371.55 
1901 1 14 7.14 2,828 7.74 59,030.40 7,626.66 1,963.42 3.30 60,993.82 7,880.33 253.67 1.39 27.29 
1902 1 17 5.88 5,628 15.41 97,378.60 6,319.18 2,385.08 2.46 99,763.68 6,473.95 154.77 1.40 33.39 
Total I 13 
Av. 
' 419,328.40 . . . . . . . 47,235.59 466,563.99 . . . . . . . . . . . . . . 620.46 
. . . . . . . . . 6,228.88 . . . . . . . . 11.26 . . . . . . . . . 6,930.53 701.65 1.27 . . .. . . . 
84 
11.22 
0 
$30.00 
70.00 
70.00 
10.00 
30.00 
210.00 
0 
$83.20 
173.84 
343.96 
0 
0 
601.00 
0 
$149.37 
395.90 
785.51 
37.29 
63.39 
1,431.46 
·----,----1-----+---->--------<----:----1 --t------1--l---
6,301.10 13,569.04 10.65 140,914.32 6,972.50 671.40 1.48 200.82 80.00 0 
is:47 I 24,511 
24 16.66 
29 0 
28 0 
29 20.69 
32 9.37 
6,762.70 0 0 163,725.16 6,762.70 0 1.43 0 0 O 
7,854.10 0 0 209,941.79 7,854.10 0 1.43 0 0 0 
8,555.01 11,347.72 4.11 286,904.72 8,907.31 352.30 1.38 156.60 315.00 97.24 
8,851.86 14,534.36 5.05 300,183.96 9,302.26 450.40 1.62 235.46 157.00 97.24 
280.82 
0 
0 
568.84 
489.70 
281.67 8,265.59 5,539.47 1.71 302,274.37 8,419.89 154.30 1.73 95.83 05.00 90.84 
-T-ota-1-1-- l-6-l1-l-88-+1-.-.. -.. -l1-62-:6-22-+\ -.-.. -.. - :1.-l,3_5_8-,95-3-.7-3-t[--. . -.-. ·:1--4-4-,9-90-.5-9-;I~ ~~[ 1,403,944.32 . . . . . . . -.-... l~ I 647.00 285.32 
Av. , . . . . . 8.51 , ...... 1 2S.59 i . . . . . . . . . . . 7,922.08 i_· .. .... ~'- 3.30 i . . . • . . . . . . • 8,184.35 _ 262.27 1.51 1_ . .. . . . I . . . . . . . ... . . 
1903 
1904 
1905 
1906 
1907 
1908 
4 
0 
0 
6 
3 
3 46 6.52 
7,378 20.21 
8,841 24.21 
9,758 26.73 
11,760 32.21 
11,781 32.27 
13,104 35.90 
127,345.28 
163,725.16 
209,941.79 
275,557.00 
285,649.60 
296,734.90 
1,621.03 
1909 4 42 
1910 2 42 
1911 6 42 
1912 6 33 
1913 2 41 
1914 9 37 
Total !29 237 [ 
Av. 
9.53 ,· 12,999 35.06 I 316,107.60 9,016.18 i 10.422.27 3;29 326,529.87 9,313.45 297.27 1.72 179.26 186.00 :- -16-6-.4-0-1---5-31-.6-6 
4.76 14,056 38.50 381,464.30 9,908.16 0 0 381,464.30 9,908.16 0 1.83 0 176.60 0 176.60 
14.28 13,342 36.55 332,194.10 9,088.75 7,084.16 2.13 339,278.26 9,282.57 193.82 1.90 134.60 386.60 97.24 618.44 
18.28 14,357 39.33 338,875.10 8,616.19 15,050.40 4.58 353,925.50 8,998.86 382.67 1.89 284 45 398.70 0 683. 5 
4.87 14,206 38.92 321,530.00 8,261.30 9,213.07 2.86 330,743.07 8,498.02 236.72 1.99 183.34 199.60 0 382.94 
24.32 12,587 34.48 279,161.50 8,096.33 28,276.58 10.12 307,438.08 8,916.41 820.08 2.00 565.53 415.00 178.08 1,158.61 
' 81,547 I I 1,969,332.60 I ... ... .. j 70,046.48 I ..... 2,039,379.08 = · .. . ..... 1 ••• 1,347.18 1,762.50 441.72 3,551.40 
12.23 ...... : 37.23 : 8,816.06 1 • • • • • • • 3.55 ; 9,1290 64 313.58 I.SR .. ... .. , . . . . . . . . . . . . . . .. . . . . 
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TABLE 22.-(Continued) 
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No.I No. IPer ct. 
1915 6 
1916 5 
1917 2 
1918 6 
1919 5 
1920 15 
45 13.33 
44 11.36 
42 4.76 
52 11.53 
45 11.11 
52 28.84 
I~'.·' 13~ 1280 13.92 
1921 10 
1922 12 
192,3 9 
1921 13 
1925 9 
1926 6 
48 20.80 
48 25.00 
42 21.40 
53 24.52 
58 15.51 
63 9.52 
Total 159 1 312 
Av. .. . .. I 18.91 
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~ 
0 
No. 
13,862 
13,842 
15,060 
15.911 
15,433 
16,689 
90,797 
16,209 
16,887 
15,287 
16,642 
16,369 
16,632 
98,026 
] 
.s 
i! 
0 
0 
IAv. no. 
37.97 
37.92 
41.26 
43.59 
42.28 
45.72 
41.45 
44.40 
46.26 
41.88 
45.59 
44.83 
45.56 
44.75 
g~ 
-~ >, 
.g 8. 
e..,, 
"-M 
:,11l 
:i.S 
Lbs. 
315,719.50 
342,445.80 
388,614.20 
408.042.90 
390,505.90 
424,617.00 
2,269,945.30 
419,601.10 
510,129.50 
508,544.00 
597,215.80 
610,884.20 
609,959.20 
3,256,333.80 
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<<>.<>. 
Lbs. 
8,314.97 
9.030.74 
9,418.66 
9,360.92 
9,236.17 
9,287.33 
9,127.24 
9,450.47 
11,027.44 
12,142.88 
13,099.71 
13,626.68 
13,388.04 
12,127.87 
! 
; 8. 
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...et 
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:i.B 
Lbs. IP er ct. 
23,064.73 
13,947.06 
7,498.19 
11,578.28 
7,900.66 
46,153.43 
110,142.35 ·1 
• . • . • . • . . J 
15,319.28 
41,277.68 
32,897.68 
46,527.37 
25,651.02 
18,601.75 
180,274.78 
7.30 
4.07 
1.92 
2.83 
2.02 
10.87 
4.84 
3.65 
8.09 
6.46 
7.78 
4.19 
3.04 
5.53 
1927 1 12 1 61 1 19.67 1 17,495 1 47.93 1 651,571.00 1 13,594.22 1 55,496.83 ·1 8.51 
1928 12 64 18.75 16,847 46.15 610,550.10 13,229.68 51,549.07 8.44 
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>, 
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0, 0 M 
8"" M,:j.C, 
oOM Zl5.~ 
Lbs. 
338.784.23 
356.392.86 
396,112.39 
419,621.18 
398,406.56 
470,770.43 
2,380,087.65 
434,920.38 
551,407.18 
541,441.68 
643,743.17 
636,535.22 
628,560.95 
3,436,608.58 
g I 
.,. >, 
'h& 
ca ·.g ~ 
8 "0 M "C 0 
oOM 
z a8. 
Lbs. 
8,922.41 
9,398.54 
9,600.39 
9,626.54 
9,423.05 
10,296.81 
9,570.11 
9,795.50 
11,919.74 
12,928.40 
14,120.27 
14,198.86 
13,796.33 
12,799.28 
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Lbs. 
607.44 
367.80 
181.73 
265.62 
186.87 
1,009.48 
442.87 
345.03 
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mentioned previously it will be noted that as the herd 
approaches the greatest efficiency, the milk and fat losses are 
lower and as it departs from that standard the milk and 
butterfat losses increase. 
FINANCIAL LOSSES DUE TO ABORTION 
In the preceding tables the losses due to abortion have been 
presented separately, but in order to translate them into 
terms of dollars and cents for the herd in any particular year 
on a per-cow basis, Table 20 has been prepared. In Column 1 
the percentage of abortion is given so that the relation of that 
factor to the various losses can be measured. The method 
of figuring the various losses has been expressed for previous 
tables with the exception of the method used for the column 
giving entire other losses. Other losses reported are of cows 
sent to the butcher because of abortion or failure to breed 
immediately following abortion. These losses were calculated 
by the use of figures presented in the tables showing the 
sale of animals disposed of at various ages in order to evalu-
ate some of the losses due to the untimely disposal of animals 
for beef. In figuring losses of any character the minimum 
loss of a breeding animal has been used in cases where there 
were several ways of measuring the loss. 
The main financial loss per cow per year based on the sale 
of butterfat (Table 20) amounted to $2.22 in 1901. That 
year 7.14 per cent of the cows aborted. The largest loss due 
to abortion was in 1928 when it amounted to $54.75 per cow, 
when the percentage of abortion was 18.75. The first six-
year period (1897-1902) showed an average of 15.47 per cent 
of abortion with a total loss per cow per year of $20.87, based 
on milk sales, or $17.70 on sale of butterfat. During the 
second six-year period ( 1903-1908) the abortion percentage 
averaged 8.51 per cent, with losses per cow based on the safe 
of milk amounting to $9.09, or $7.58 on butterfat. The third 
period (1909-1914) had an average of 12.23 per cent with a 
total loss per cow due to abortion of $16.26, based on milk, 
or $13.85 on butterfat prices. There was up to this time a 
very close relation between the percentage of abortion and 
the financial loss in dollars and cents. The period from 1915 
to 1920 showed 13.92 per cent as the average abortions per 
year with $26.98 representing the loss from milk, or $22.60 
from butterfat. Probably because of the extraordinary in-
crease in the sale price of milk and of dairy cattle due to the 
war period this figure varied and does not show the close 
relationship which previous periods did. In the period from 
1921 to 1926 it will be recalled there was a larger gain in the 
average production per cow than during the previous 24 
years. The result was that while the abortion percentage was 
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18.91 the loss per cow from milk amounted to $37.07, or 
$30.78 from the sale of butterfat. Apparently the higher 
average production per cow and greater loss by abortion 
showed its effect upon this figure. In 1928 the loss due to 
abortion had risen to $60.62 from milk or $54.75 from butter-
fat, with the abortion percentage of 18.75. Such losses re-
present more than the average farmer gets from a cow in a 
year and unquestionably the elimination of abortion would 
in many cases mean the difference between profit and loss 
from a dairy herd. . 
In thirty-two years there were 180 abortions out of 1,226 
calvings, or a yearly average of 14.68 per cent. The yearly 
average number of cows in milk was 33.55 The financial 
losses due to abortion are summarized below, based on the 
sale of milk in the first column and based on the sale of butter-
fat in the second. 
T otal loss for 32 years ... ...... ... ... ......... .. .... .. ..... .. .. .... .. . 
Average yearly loss-total.. .. .... ... ............... ... .......... . 
Average yearly loss-milk .. .. ..... .... ............. ............... . 
Average yearly loss-butterfat ...... ..... ..... .... ............. . 
Milk 
Dollars 
28,561.08 
892.53 
409.56 
Average yearly loss--calves ... ..... ..... ... .................. .. 340.19 
Average yearly loss-other causes..................... ... .. .. 142.78 
Average yearly loss-per cow in milk.. ..... ..... .. .... .. 26.60 
Average loss per abortion-total.... .. ........ .. .. ... ... ...... 158.67 
Average loss per abortion-milk.. .. .. ......... ... .. ... .... ... 72.81 
Butterfat 
Dollars 
24,208.87 
756.52 
273.55 
340.19 
142.78 
22.54 
134.49 
Average loss per abortion-butterfat .... ... .............. . 48.63 
Average loss per abortion--calf........ ............. ... ..... ... 60.48 60.48 
A verage loss per abortion-other causes .... .. .......... 25.38 25.38 
A study of the tables will indicate a wide variation in the 
losses from year to year. For example, the loss per abortion 
in 1928 was over $200. Abortion causes financial losses that 
are so great as to seriously impair the income from a dairy 
herd. Abortion prevents profitable production. 
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